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Ottawa Program 
THE ELECTROCHEMICAL SOCIETY 


One Hundred and Fourteenth Meeting 


September 28, 29, 30, Oct. and 1958 
Sunday through Thursday 


CONDENSED TECHNICAL PROGRAM 


Monday, September 29, 1958 

Battery (Abs. 1-12) 9:30 A.M.-12:00 M.; 2:00-5:00 P.M. 
(Convention Hall, Ground Floor) 

Corrosion Theoretical Electrochemistry Battery 
(Abs. 29-39) 9:30 A.M.-12:00 M.; 2:00-5:00 P.M. 
(Drawing Room, Ground Floor) 

Electronics—Semiconductors (Abs. 96-105) 9:30 A.M.- 
12:00 M.; 2:00-5:00 P.M. (Ballroom, Ground Floor) 

Electrothermics and Metallurgy (Abs. 120-129) 9:30 
M.; 2:00-4:30 P.M. (Quebec Suite, First 

oor 


Tuesday, September 30, 1958 

Battery (Abs. 13-21) 9:00-11:55 A.M.; 2:00-5:00 P.M. 
(Convention Hall, Ground Floor) 

Corrosion Theoretical Electrochemistry Battery 
(Abs. 40-51) 9:00 A.M.-12:00 M.; 2:00-5:00 P.M. 
(Drawing Ground Floor) 

(Abs. 
11:45 A.M.; 2:00-5:00 P.M. (Ballroom, Ground Floor) 

Electrothermics and Metallurgy (Abs. 130-140) 9:00- 
2:00-4:40 P.M. (Quebec Suite, First 

oor 


Wednesday, October 1958 

Battery (Abs. 22-28) 2:00-4:55 P.M. (Convention Hall, 
Ground Floor) 

Theoretical Electrochemistry Battery 
(Abs. 52-57) 9:00 A.M.-12:00 (Drawing Room, 
Ground Floor) 

Corrosion (Abs. 58-63) 2:00-4:40 P.M. (Drawing Room, 
Ground Floor 

Electrodeposition (Abs. 76-86) 9:00-11:30 A.M.; 2:00- 
5:00 P.M. (Convention Hall, Ground Floor) 

Electronics—Semiconductors (Abs. 114-119) 9:00 A.M.- 
12:00 (Ballroom, Ground Floor) 

Electrothermics and Metallurgy (Abs. 141-150) 9:00- 
11:30 A.M.; 2:00-4:30 P.M. (Quebec Suite, First Floor) 
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Thursday, October 1958 

Corrosion (Abs. 64-75A) 9:00-11:45 A.M.; 2:00-4:55 P.M. 
(Drawing Ground Floor 

Electrodeposition (Abs. 87-95) 9:00-11:30 A.M.; 2:00- 
4:00 P.M. (Banquet Room, Ground Floor) 


GENERAL INFORMATION 

Convention Headquarters will the Chateau Laurier 
Hotel, Ottawa. 

Rates per day for rooms (with bath) are single room 
$9.00-10.50; bed-sitting room (single) $12.50; double- 
bed room $13.00-15.00; twin-bed room $13.50-15.00; 
suite-living room, bedroom, and bath $28.00-31.50 
(limited number available). 

Other hotels are only few blocks away and their 
rates (with bath) are follows: 

Beacon Arms, Albert St., double $11.50-13.50. 

Lord Elgin, Laurier and Elgin Sts., single $8.00, dou- 
ble $10.50, twin-bed $11.00-12.00. 

Other hotels still greater distance have rates 
(with bath) follows: 

Albion, Daly and Nicholas Sts., single $5.00-6.00, dou- 
ble $6.00-9.00. 

Alexandra, Bank and Gilmour Sts., single $5.50-7.50, 
double $8.50-11.00. 

Eastview, 200 Montreal Rd., single $5.50-6.50, dou- 
ble $7.50-9.00. 

The nearest motel, the Parkway, 475 Rideau 
charges $11.00-14.00 per unit. 

All reservations should made through: The 
Chairman, Hotel Reservations Committee, The Elec- 
trochemical Society, Inc., c/o Mines Branch, 568 Booth 
St., Ottawa, Ont., Canada. 

The Office the Secretary will the Terrace Room 
(Ground Floor). 

Ladies’ Headquarters will the Tudor Room 
(First Floor). 

All technical sessions will held the Ground 
Floor and First Floor. 


REGISTRATION 
The registration desk will the south wing the 
(Ground Floor). Following the registration 
schedule: 


Tuesday, Sept. 30—8:30 A.M. 
Wednesday, Oct. 1—8:30 A.M. 
Thursday, Oct. 2—8:30 A.M. 


Registration fees are: 


*If nonmember fills out application blank and 
subsequently elected membership the Society, 
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Sunday, Sept. 28—-3:00 9:00 P.M. 
Monday, Sept. A.M. 6:00 P.M. 
:00 P.M. 
ae 


the difference between the nonmember and member 
registration fee will applied his first year’s dues. 


INFORMATION ABOUT OTTAWA 


Many places interest await those planning at- 
tend the Electrochemical Society convention Cana- 
da’s Capital City. Situated the Ottawa River, the 
boundary between the provinces Ontario and Que- 
bec, the city has population approximately 230,000. 
Parliament Hill but few steps from the Chateau 
Laurier, the Headquarters Hotel for the convention. 
The Centre Block the parliament buildings con- 
taining the House Commons, the Senate Chamber, 
the Parliamentary the Memorial Chamber, and 
the Peace Tower dominates the Hill and overlooks 
the river. This flanked the East and West Blocks 
which other government offices. The National 
War Memorial situated plaza near the Chateau 
Laurier entrance. Rideau Hall, the residence the 
Governor-General (the Queen’s representative 
Canada), located about mile east Parliament Hill 
beautifully landscaped estate. The National Gal- 
lery, the National Museum, the Public Archives, and 
the Bytown Museum house many Canada’s cultural 
and historical records. 

Two universities are located the city, Ottawa Uni- 
versity and Carleton University, both which pres- 
ent are undergoing rapid expansion. new City Hall 
has just been erected near the juncture the Rideau 
and Ottawa Rivers. 

The beauty the city can seen best while motor- 
ing along the system scenic Federal This 
system extends several miles into the beautiful Gati- 
neau hills north the city. Another driveway leads 
the 1200-acre Dominion Experimental Farm the 
western part the city, with its extensive facilities 
for agricultural research, lovely gardens, and ar- 
boretum containing species trees from many parts 
the world. Pleasant boat trips can taken through 
the Rideau Canal, built the early part the nine- 
teenth century provide link between the Ottawa 
River and Lake Ontario. The Chateau Laurier over- 
looks the locks which the canal joined the Ot- 
tawa River. 

The history Ottawa intimately associated with 
the lumbering industry which flourished the Ottawa 
River valley the last century, and today two pulp 
and paper mills are located just across the river. The 
city was formerly known Bytown, named hon- 
Colonel John By, the builder the Rideau Canal. 
1854 the name was changed Ottawa, and 1858 
Queen Victoria selected the Capital City. The 
Canada’s two main cultural heritages, the 

ritish and the French, mingle freely the city, and 
visitors will find both languages freely 

Ottawa the center much the scientific re- 
search done the Canadian government, and tours 
have been_arranged laboratories the National 
Research Council and the Department Mines and 
Technical Surveys. 
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The weather the end September usually 
pleasant, with temperatures the range 50°-60°F. 


SYMPOSIA 


The Battery Division has scheduled symposia Un- 
conventional Battery Systems; Oxide 
search Papers, Review Battery Oxide Electrode 
Systems; and General Battery Papers. 

The Corrosion—Theoretical Electrochemistry—Bat- 
tery Divisions have scheduled Joint Symposium 
Films Formed Contact with Liquids. 

The Corrosion Division has scheduled three general 
sessions. 

The Electrodeposition Division has scheduled sym- 
posia Electrodeposition from Fused Salts; and Elec- 
trodeposition Uncommon Metals. 

The Electronics Division—Semiconductor Group has 
scheduled symposia Thermoelectric Materials and 
Device Design; Structural Chemistry, Preparation, and 
Properties Compound Semiconductors; Physics and 
Chemistry Silicon and Germanium Crystals; 
Junctions Silicon and Germanium Crystals; and Sur- 
face Treatments and Device Technology. 

The Electrothermics and Metallurgy Division has 
scheduled symposia Properties Graphite; Arc 
Phenomena; Applications; Oxidation; and Electric 
Smelting. 


GENERAL FUNCTIONS 


Symposia Chairmen Breakfasts 


Monday, Tuesday, Wednesday, and Thursday, 
Sept. 29, 30, Oct. and special breakfasts will 
held for symposia chairmen. the day which 
presides symposium, each chairman should 
the Office the Secretary (Terrace Room, Ground 
Floor) 7:45 A.M. 


Monday Society Luncheon 


The Electrochemical Society Luncheon will held 
Monday, Sept. 29, 12:30 P.M. the Ballroom, 
Ground Floor. Dr. Monture will the speaker. 


Monday Buffet Supper 


Monday evening, Sept. 29, opportunity will 
provided for the registrants relax and become bet- 
ter acquainted with one another informal Buffet 
Supper HMCS Carleton the shore beautiful 
Dow’s Lake the western part the city. Cocktails 
will served beforehand; light entertainment will 
follow the dinner. Buses will provided take peo- 
ple from the Chateau the Lake. Definite information 
time and place meet will available the 
registration desk. 


Tuesday Battery Division Award Luncheon 


Dr. John Lander, Delco-Remy Div. General 
Motors Corp., will the first recipient the Research 
Award the Battery Division The Electrochemical 
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Society recognition his distinguished work the 
anodic corrosion lead sulfuric acid solutions. The 
presentation will made the Battery Division 
Luncheon Tuesday, Sept. 30, Salons B-D, Mez- 


Tuesday Acheson Medal Banquet 

Tuesday evening, Sept. 30, reception 
quet will held for the Acheson Medalist, Dr. 
Kroll. Cocktails will served from 6:30 7:30 P.M. 
the Lounge (Ground Floor), followed dinner 
7:30 P.M. the Ballroom. Dr. Kroll will deliver the 
Acheson Medal Address. Guests are invited linger 
for program entertainment. (Dress optional.) 


PLANT TRIPS 


Five inspection plant trips have been arranged for 
the Ottawa Meeting, three Thursday afternoon, Oct. 
and two Friday, Oct. Please register for the 
trips early the week. Each trip Friday limited 
40; applications see the atomic reactors the 
Chalk River Plant had filed July 30. 


Thursday, Oct. 1958 

Buses Thursday will leave the Chateau 1:30 
and return 4:00 P.M. The three trips Thursday 
are: 

(A) National Research Council: Divisions Ap- 
plied Chemistry, Building Research, Radio and Elec- 
trical Engineering, and Mechanical Engineering can 
visited. 

(B) Mines Branch, Department Mines and Tech- 
nical Surveys: Divisions Mineral Dressing and Proc- 
ess Metallurgy, Fuels, Physical Metallurgy, and In- 
dustrial Minerals. 

(C) Ottawa University: Departments Chemical 
Engineering, and Chemistry. 


Friday, Oct. 1958 

Two trips are planned for Friday plants some dis- 
tance from Ottawa: 

(D) Atomic Energy Canada, Chalk River, Ont., 
see the atomic reactors. Applications for this trip 
had made July and are restricted 40. 
Those making this trip should the Lobby the 
Chateau Laurier 8:00 A.M. take the bus. 

(E) Dominion Magnesium Ltd., Haley, Ont., see 
the Pidgeon electrothermic process for producing mag- 
nesium metal. Those making this trip should the 
Lobby the Chateau 8:00 A.M. take the bus. 


LADIES’ PROGRAM 

werm and friendly invitation extended all 
the ladies attending the convention make the Tu- 
dor Room (First Floor) the Chateau Laurier their 
headquarters during their visit Ottawa. The Coffee 
Hour will daily event. sincere hope that 
through this medium everyone will become acquainted. 
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Members the Ladies’ Committee will hand 
assist and acquaint you with the program which has 
been planned for your enjoyment. 

further suggested that, because the nature 
the trips, pair walking shoes may prove 
further incentive the full enjoyment Ottawa’s 
Gatineau Park and surrounding country. 

Weather-wise, temperatures Ottawa the end 
September should from 50° 60°F. 


Sunday, Sept. 28—Registration from 3:00 9:00 P.M. 


Monday morning, Sept. 29—Coffee Hour and get-ac- 
quainted meeting the Tudor Room from 9:30 
10:30 A.M. The rest the morning left free. in- 
formation desk will situated the Tudor Room. 
The Ladies’ Committee would appreciate the help 
the visitors making known the members the 
Committee their preferences and participation the 
activities the Ladies’ Program. limited number 
guides will available escort small parties 
interest such shops, art galleries, museums, 
etc. 


Monday noon, Sept. 29—The ladies are invited at- 
tend the Society Luncheon 12:30 P.M. the Ball- 
room (Ground Floor). Tickets should purchased 
advance the registration desk. See General Functions. 


Monday afternoon, ladies are invited 
attend conducted tour the Canadian Parliament 
Buildings. Information about the tour will available 
when you register. 


Monday evening, Sept. 29—The ladies are invited 
buffet supper HMCS Carleton. See General 
unctions. 


Tuesday morning and afternoon, Sept. 30—Coffee 
Hour from 9:00 10:00 A.M. the Tudor Room. 
Buses leave 10:00 A.M., Mackenzie Street entrance, 
Chateau Laurier, for sight-seeing tour the Gati- 
neau Hills located the Quebec side the Ottawa 
River. Luncheon will served the Country Club 
Lodge. The excursion will resumed 2:30 P.M 
complete the tour the Ottawa district. This tour 
gives profile Canada’s Capital City and surround- 
district. Return Chateau approximately 4:30 


Tuesday evening, Sept. 30—The ladies are invited 
attend the Acheson Medal Reception and Banquet 
starting 6:30 P.M. the Ballroom, Ground Floor. 
See General Functions. 


Wednesday morning and afternoon, Oct. 1—Coffee 
Hour from 9:00 10:00 A.M. the Tudor Room. Spe- 
cial arrangements have been made for the ladies 
visit one Canada’s scenic and exclusive clubs, the 
Seigniory Club. This picturesque chalet located 
the Ottawa River about fifty miles due east Ottawa 
and occupies land previously held French seig- 
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neur. This locale perpetuates the memory old French 
Canada. Luncheon and afternoon tea will served 
the chalet. Buses will leave the Seigniory Club time 
for arrival Ottawa 6:30 P.M. 

Thursday morning, Oct. 2—Coffee Hour from 9:30 
10:30 A.M. the Tudor Room. left free for 
individual plans. Arrangements can made for those 
who wish accompany their husbands the tours 
the National Research Council, Mines Branch, Ot- 
tawa University. 


LUNCHEONS AND BUSINESS 
MEETINGS DIVISIONS 

Battery Division Luncheon and Business Meeting 
and Presentation the Research Award the Battery 
Division Dr. John Lander, Tuesday, Sept. 30, 
12:15 P.M. Salons B-D, Mezzanine. 

Corrosion Division Luncheon and Business Meeting 
Wednesday, Oct. 12:15 P.M. the Banquet 
Room, Ground Floor. 

Electrodeposition Division Luncheon and Business 
Meeting Wednesday, Oct. 12:15 P.M. Salons 
B-D, Mezzanine. 


BOARD AND COMMITTEE MEETINGS 

Sunday, Sept. 28, 2:00 the Board 
Directors the Tudor Room, First Floor. 

Sunday, Sept. 28, 7:30 P.M.—Meeting the Invest- 
Advisory Panel Terrace Room, Ground 

oor. 

Monday, Sept. 29, 5:00 P.M.—Meeting the Mem- 
bership Committee Salon Mezzanine. 

Tuesday, Sept. 30, 5:00 P.M.—Meeting the Editori- 
Staff JouRNAL the Terrace Room, Ground Floor. 

Wednesday, Oct. 5:00 P.M.—Meeting the Coun- 
cil Local Sections Salon Mezzanine. 


COST VARIOUS FUNCTIONS 
(other than registrations) 


Please buy tickets early possible. 
Symposia Chairmen menu prices 
Monday Society $4.00 


Monday Social Evening HMCS 3.50 
Tuesday Acheson Award Reception and Banquet 
Ladies’ Largely complimenta 


JOURNALS 
Copies the June, July, August, and September is- 
sues the The Electrochemical Society 
will available the registration desk. The price 
single copy the $1.25 members and 
$1.75 nonmembers. 
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EXTENDED ABSTRACTS 


The Battery Division making available ex- 
tended abstract booklet containing 1000-word abstracts 
most the papers presented the Division’s Ot- 
tawa symposia. Copies the booklet will sale 
for $2.50 the registration desk. 


DISCUSSION 


recordings will made oral discussions. Those 
contributing the discussion paper and desiring 
their remarks published will supplied the 
symposium chairman with printed form which 
any discussion may written. These forms should 
given the Secretary-Treasurer the Division 
the Managing Editor the Journat after the session; 
they can mailed the Managing Editor the 
JOURNAL, 1860 Broadway, New York 23, The dis- 
cussion will then referred the author for reply. 
Publication the discussion and the comments the 
author depends publication the article the 
JOURNAL. 

Written discussion should submitted within two 
months following publication the article the 
Discussion Section published semiannu- 
ally the 


EMPLOYMENT POSTERS 


Companies which desire recruit employees the 
Ottawa Meeting will have posters this effect 
bulletin board near the registration desk. 


NOTE 


the Index Authors, the abstract number used. 
Address author(s) included with the abstract. 


SPRING MEETING 
the 
Sheraton Hotel 
PHILADELPHIA, PA. 


Sessions probably will scheduled 


Electric Insulation 

Electronics (including Luminescence and 
Semiconductors) 

Electrothermics and Metallurgy 

Industrial Electrolytics 

Theoretical Electrochemistry 


Abstracts for the Spring Meeting (not exceeding 
words length) must reach Society Head- 
quarters, 1860 Broadway, New York 23, Y., 
not later than January 1959 order 
included the program. 

Indicate abstract for which Division’s sym- 

posium the paper scheduled, and under- 

line the name the author who will present 
the paper. 
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MEETING ROOM SCHEDULES 


Monday Tuesday Wednesday Thursday 
Meeting A.M. A.M. P.M. AM. PM. P.M. 

Corrosion—Theoretical Electro- 

Convention Hall (Ground Floor) Quebec Suite (First Floor) 


Ballroom (Ground Floor) 
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Technical Program 


BATTERY 


Monday, 1958 


Unconventional Battery Systems 
with Herbert presiding 


(CONVENTION HALL, Ground Floor) 


9:30 the Electrochemical Char- 
acteristics Organic Compounds, III. Nitroalkanes” 

(Abstract No. 

9:55 the Electrochemical Char- 
acteristics Organic Compounds, IV. Quinone Com- 
pounds” Glicksman and Morehouse 

(Abstract No. 

10:20 Salt Relatives the Leclanché 

Cell: Thermodynamic Appraisal” Wood 
(Abstract No. 

10:45 Depolarizers for Fused Salt 
and McGinnis. (Abstract No. 

11:10 AM.—“Thermally Regenerative Ionic Hydride 
Galvanic Cell” Shearer and Werner 

(Abstract No. 

11:35 Solid Electrolyte Cell 

for Use High Temperature” Weininger 
(Abstract No. 

12:30 P.M.—The Electrochemical Society Luncheon 

the Ballroom, Ground Floor 


Battery (cont’d) 
Monday, Sept. 29, 1958 
Unconventional Battery Systems (cont’d) 

with Herbert presiding 

(CONVENTION HALL, Ground Floor) 
2:00 Silver-Silver Chloride-Chlorine Solid 
Electrolyte Cell” D.M.Smyth (Abstract No. 
2:25 Dioxysulfate Dry Cell” 
Samuel Ruben (Abstract No. 


Oxide Electrodes—Research Papers 
with Thomas presiding 
(CONVENTION HALL, Ground Floor) 

3:00 Oxide Dry Cells” 
Morehouse and Glicksman (Abstract No. 
3:30 Investigation the Discharge Charac- 
teristics High State Compounds the 
Groups VI-VIII Elements Alkaline Electrolyte” 

(Abstract No, 10) 
4:00 Anodic Oxidation Cadmium” 
Lake and Casey (Abstract No. 11) 
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4:30 Rate Oxidation and Re- 


Croft (Abstract No. 12) 
Battery (cont’d) 
Tuesday, Sept. 30, 1958 
Oxide Electrodes—Research Papers (cont’d) 
with Thomas presiding 


(CONVENTION HALL, Ground Floor) 

9:00 A.M.—“Textures Electrodeposited Lead Diox- 
ide” Shibasaki (Abstract No. 13) 
9:30 A.M.—“Oxygen Overvoltage and Electrode Poten- 
and Angstadt (Abstract No. 14) 
10:00 Exchange Property Manganese Di- 

oxide” Akiya Kozawa and Kumazo Sasaki 
(Abstract No. 15) 
ide Alkaline Electrolyte” Cahoon and 
Korver (Abstract No. 16) 


Review Battery Oxide Electrode Systems 
with Willihnganz presiding 
(CONVENTION HALL, Ground Floor) 
11:10 and Its Oxides” Dirkse 
(Abstract No. 17) 
12:15 P.M.—Battery Division Luncheon, Business Meet- 
ing, and Presentation of_the Battery Division Re- 
search Award Salons and Mezzanine 


Battery (cont’d) 
Tuesday, Sept. 30, 1958 


Review Battery Oxide Electrode Systems (cont’d) 
with Willihnganz presiding 
(CONVENTION HALL, Ground Floor) 

2:00 Oxides and Hydroxides Nickel, 
Their Composition, Structure, and Electrochemical 
Properties—A Review” Thomas 

(Abstract No. 18) 

2:45 Manganese Dioxide Electrode” 
Vosburgh (Abstract No. 19) 

3:30 Electrochemistry the Lead Anode 
Aqueous Solutions” Jeanne Burbank 

(Abstract No. 20) 

4:15 Electrode Processes Batteries” 

Willihnganz (Abstract No. 21) 


Battery 
Wednesday, Oct. 1958 
General Battery Papers 

with Morehouse presiding 
(CONVENTION HALL, Ground Floor) 

2:00 the Zinc Electrode the Sil- 
Haa (Abstract No. 22) 

2:25 PM. Lead Sulfate Crystals” 

(Abstract No. 23) 
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2:50 Pastes—Compositions and Charac- 
(Abstract No. 24) 
3:15 Reference Half-Cell for Laboratory and 
Oliver (Abstract No. 25) 
3:40 P.M.—“A New Separator for the Aluminum Dry 
(Abstract No. 26) 
4:05 Characteristics Nickel 
Powders for Use Sintered Plate Nickel Cadmium 
Storage Batteries” Cook, Jr., Nye, and 
Leonhard (Abstract No. 27) 
4:30 P.M.—“Nickel Cadmium Batteries, Pocket-Type 
Construction” Eilbeck (Abstract No. 28) 


CORROSION—THEORETICAL 
ELECTROCHEMISTRY—BATTERY 


Joint Symposium 
Monday, Sept. 29, 1958 
Films Formed Contact with Liquids 
with King presiding 
(DRAWING ROOM, Ground Floor) 


9:30 Observations Films Formed 
Steel Contact with Aqueous Media” 
Bloom and Strauss (Abstract No. 29) 

10:00 A.M.—“The Cracking Low-Carbon Steel dur- 
ing Heating with Aqueous Slurries 
Strauss and Bloom (Abstract No. 30) 

10:30 Reaction between Iron and Water 

the Absence Oxygen” Linnenbom 
(Abstract No. 31) 

11:00 Study Corrosion Films Zirconi- 
and Its Alloys Impedance Measurements” 
Wanklyn and Silvester (Abstract No. 32) 

11:30 A.M.—“Direction Ionic Movement the Ano- 
dic Oxidation Aluminum” Lewis and 
Plumb (Abstract No. 33) 

12:30 Electrochemical Society Luncheon 
the Ballroom, Ground Floor 


Corrosion—Theoretical 
Electrochemistry—Battery (cont’d) 
Joint Symposium 
Monday, Sept. 29, 1958 
Films Formed Contact with Liquids (cont’d) 
with Streicher presiding 
(DRAWING ROOM, Ground Floor) 
2:00 Radiochemical Method for Measuring 
Area Aluminum Metal and Powders” 


Lewis (Abstract No. 34) 
P.M.—“Observations the Anodic Oxidation 
Aluminum” Plumb (Abstract No. 35) 


3:00 Specific Surface Area Aluminum 
Determined with Continuously Variable Resolution 
from 1000A” Plumb (Abstract No. 36) 
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3:30 Study the Structure Anodic Oxide 


Bicknell (Abstract No. 37) 
4:00 Hydrous Oxides Alumi- 
num” Tragert (Abstract No. 38) 


4:30 Stripping Anodized Coatings 
from Aluminum Electrical Resistance” Walter 

(Abstract No. 39) 


Electrochemistry—Battery (cont’d) 
Joint Symposium 
Tuesday, Sept. 30, 1958 
Films Formed Contact with (cont’d) 

with Streicher pres 
(DRAWING ROOM, Ground Floor) 


9:00 Aluminum Electrode, The Effect 
the Oxide Film” Plumb No. 40) 
9:30 Aluminum Electrode, II. The Reac- 
tions Taking Place the Electrolyte-Aluminum In- 
terface” Plumb (Abstract No. 41) 
Aluminum Sulfuric Acid Solutions” 
Fischer and Consiglio (Abstract No. 42) 
10:30 Behavior Aluminum Low 
Potentials” Petrocelli (Abstract No. 43) 


11:00 Flade Potential Iron Passivated 
Various Inorganic Corrosion Inhibitors” 
Uhlig and King (Abstract No. 44) 

11:30 A.M.—“The Mechanism Passivating-Type In- 
hibitors” Milton Stern (Abstract No. 45) 

12:15 Division Luncheon, Business Meet- 
ing, and Presentation the Battery Division Re- 
search Award Salons and Mezzanine 


Electrochemistry—Battery (cont’d) 
Joint Symposium 
Tuesday, Sept. 30, 1958 
Films Formed Contact with Liquids (cont’d) 
with Gatos presiding 
(DRAWING ROOM, Ground Floor) 
2:00 Hafnium Electrodes” 
Norman Hackerman and Lewis Battist 
(Abstract No. 46) 
2:30 Oxygen-Evolution Reaction Gold 
Anodes, Accuracy Overpotential Measurements” 
Sidney Barnartt (Abstract No. 47) 
3:00 Electrometry and Corrosion, Film 
Properties and Strain Potential” Giddings, 
Funk, Christensen, and Henry Eyring 
(Abstract No. 48) 
3:30 Ion Motion Anodic 
Films” Vermilyea (Abstract No, 49) 
4:00 Oxide Films Copper Single 
Crystal Surfaces Water” Jerome Kruger 
(Abstract No. 50) 


| 
! 
ay f 
j 
a 


4:30 Calomel Films Mercury 
man, and Dibbs (Abstract No. 51) 


Corrosion—Theoretical 
Electrochemistry—Battery 
Joint Symposium 
Wednesday, Oct. 1958 
Films Formed Contact with Liquids (cont’d) 
with White presiding 


(DRAWING ROOM, Ground Floor) 


9:00 Performance Zinc, Magnesium, and 
Aluminum Primary Cell Anodes—A Review” 
Glicksman (Abstract No. 52) 

9:30 A.M.—“The Magnesium Anode Aqueous Solu- 
tions, Steady-State Behavior” Robinson, 
Nichols, and Bothwell (Abstract No. 53) 

10:00 A.M.—“The Magnesium Anode Aqueous Solu- 
tions, II. Transient Behavior” King and 
Robinson (Abstract No. 54) 

Changes Anodically and 
Cathodically Polarized Magnesium” Hoey 
and Cohen (Abstract No. 55) 

11:00 New Experimental Technique for the 
Study Films Produced Electrochemical Inter- 
faces” Cahan and Ruetschi 

(Abstract No. 56) 

11:30 A.M.—“Anodic Films Formed Lead Aque- 
cus Solutions” Jeanne Burbank (Abstract No. 57) 

12:15 P.M.—Corrosion Division Luncheon and Business 
Meeting the Banquet Room, Ground Floor 


CORROSION 


Wednesday, Oct. 1958 
General Session 
with King presiding 


(DRAWING ROOM, Ground Floor) 


2:69 Studies and the Protection 
Ferrous, Metals Against Corrosion” Hudson 
and Stanners (Abstract No. 58) 

3:00 Oxidation Aluminum and Certain 
Its Binary Alloys below 450°C” Dignam 

(Abstract No. 59) 

3:25 Diffusion Oxygen Alpha and 
Beta Zircaloy and Zircaloy High Tempera- 
Wilson (Abstract No. 60) 


There Abstract No. 


3:50 Sulfiding -of Iron and 
Steel Hydrogen Sulfide-Hydrogen Mixtures” 
Haycock (Abstract No. 62) 

4:15 P.M.—“Transitions from Parabolic Linear Kin- 


(Abstract No. 63) 
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Corrosion 
Thursday, Oct. 1958 
General Session (cont’d) 
with Foley presiding 
(DRAWING ROOM, Ground Floor) 

9:00 Research the National Re- 
search Council Canada Laboratories” Morris 
Cohen (Abstract No. 64) 


9:40 Behavior Copper Phosphoric 
(Abstract No. 65) 


10:05 Uranium and Uranium 
loys Differential Aeration” Ward and 
Waber (Abstract No. 66) 


10:30 and Intergranular Corrosion 
Austenitic Stainless Steels Solutions Used for 
Evaluation Tests” Streicher 

(Abstract No. 67) 


10:55 Metals Boiling Acids when 
Contacted Noble Metals” Buck, III, and 
Henry Leidheiser, Jr. (Abstract No. 68) 


11:20 Miid Steel Alkaline 
Leaching and Grinding Solutions for Uranium Ore” 
Rogers and Tingley (Abstract No. 69) 


Corrosion (cont’d) 
Thursday, Oct. 1958 
General Session (cont’d) 
with Foley presiding 
(DRAWING ROOM, Ground Floor) 
2:00 Germanium Dissolution the 
Gatos (Abstract No. 70) 


2:25 Studies Corrosion Systems, 
Theory Multi-Component Electrochemical Sys- 
tems under Activation Control” Posey 

(Abstract No. 71) 


2:50 Studies Corrosion Systems, II. 
The Reduction Cupric Ion Passive Stainless 
and Yaffe (Abstract No. 72) 


3:15 Corrosion, II. Effect and 
Dissolved Oxygen Concentration the Aluminum- 
Steel Couple” Pryor and Keir 

(Abstract No. 73) 


3:40 Copper Aqueous Media” 

(Abstract No. 74) 

4:05 Reactions Silver Iodine 


Atmospheres” Smyth and Marjorie Cutler 
(Abstract No. 75) 


4:30 Titanium, Zirconium, and 
(Abstract No. 75A) 
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ELECTRODEPOSITION 


Wednesday, Oct. 1958 
Electrodeposition from Fused Salts 
with Sidney Barnartt presiding 
(CONVENTION HALL, Ground Floor) 

9:00 Titanium, Zirconium, Haf- 
nium, Chromium, Vanadium, and Molybdenum from 
Fused Chloride Baths” Dean, Gullett, 
and McCawley (Abstract No. 

9:30 Electrolytic Preparation Titanium 
from Fused Salts, II. Design Laboratory Cells” 
Sullivan (Abstract No. 77) 

10:00 Series Metals Fused 

(Abstract No. 78) 

10:30 Sodium-Ion-Conductive Porcelain Ref- 

erence Electrode for Molten Salt Systems” 

Labrie and Lamb (Abstract No. 79) 
11:00 Alloys Formed Elec- 
trodeposition” Dwight Couch and Jean Connor 
(Abstract No. 80) 
12:15 P.M.—Electrodeposition Division Luncheon and 
Business Meeting Salons and Mezzanine 


Electrodeposition (cont’d) 
Wednesday, Oct. 1958 
with Abner Brenner presiding 
(BANQUET ROOM, Ground Floor) 

2:00 the and Properties Electro- 
lytic Whiskers” Price, Vermilyea, and 
Webb (Abstract No. 81) 

Roge (Abstract No. 82) 

3:00 —“The Electrolytic Pointing Tungsten 
Whiskers” Russo, Soper, and Pei Wang 

(Abstract No. 83) 

3:30 Radioisotopic Study Leveling 
Bright Electroplating Baths” Beacom 
and Riley (Abstract No. 84) 

(Abstract No. 85) 

4:30 Nickel from the Pyrophos- 

phate Bath” Panikkar and Rama Char 
(Abstract No. 86) 


Electrodeposition (cont’d) 
Thursday, Oct. 1958 
Uncommon Metals 
with Faust presiding 
(BANQUET ROOM, Ground Floor) 
9:00 Group IVB-VIB Metals” 
9:30 A.M.—‘‘Novel Nickel Plating Process” 
Atkinson (Abstract No. 88) 
10:00 Metal Contacts Semi- 
conductors” Turner (Abstract No. 89) 


at 


10:30 Aluminum Urani- 
um” Beach and Faust (Abstract No. 90) 
Beach and Schaer (Abstract No. 91) 


Electrodeposition (cont’d) 

Thursday, Oct. 1958 
Electrodeposition Uncommon Metals (cont’d) 
with Beach presiding 
(BANQUET ROOM, Ground Floor) 


Kohan (Abstract No. 92) 
2:30 Zirconium with Plati- 

(Abstract No. 93) 
3:00 Plating Titanium Alloys” 


Charles Levy (Abstract No. 94) 
3:30 Coating Titanium Gears” 
Hyink (Abstract No. 95) 


ELECTRONICS—SEMICONDUCTORS 
Monday, Sept. 29, 1958 


Thermoelectric Materials and Device Design 
with Mooser presiding 
(BALLROOM, Ground Floor) 

9:30 Address—“Design Thermoelec- 
tric Materials for Power Generation and Refrigera- 
tion” Heikes (Abstract No. 96) 

10:20 and Thermoelectric Proper- 
man, Logan, Paris, and Lougher 

(Abstract No. 97) 

10:50 Measurements Low 
Temperatures” Mooser, Pearson, and 
Templeton (Abstract No. 98) 

11:15 Use Controlled Solidification 
Equilibrium Diagram Studies” Tiller 

(Abstract No. 99) 

11:40 News Papers. Short abstracts 
these papers will available the meeting 

12:30 Electrochemical Society Luncheon 
the Ballroom, Ground Floor 


Electronics—Semiconductors (cont’d) 
Monday, Sept. 29, 1958 
Structural Chemistry, Preparation, and Properties 
Compound Semiconductors 
with Willardson presiding 

(BALLROOM, Ground Floor) 
2:00 Chemistry and 
Physical Properties Semiconductors” Mooser 
(Abstract No. 100) 
2:50 Compounds for Semiconductor 


Devices” Cornish (Abstract No. 101) 
3:15 Carbide Crystal Formation” 
Smith (Abstract No. 102) 


3:35 P.M.—“Oxidation Indium Antimonide” 
Rosenberg, Levine, and Martel, Jr. 
(Abstract No. 103) 
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3:55 Semiconductor Materials 
Robinson (Abstract No. 104) 


4:15 the Zinc Blende Structure 
Compounds” Carol Kolm (Abstract No. 105) 


4:35 News Papers. Short abstracts 
these papers will available the meeting. 


Electronics—Semiconductors 
Tuesday, Sept. 30, 1958 
Physics and Chemistry Silicon and 
Germanium Crystals 
with Hall presiding 


(BALLROOM, Ground Floor) 


9:00 Use Bismuth Donor Type Im- 
purity Germanium Single George 
Mortimer (Abstract No. 106) 


9:25 Method Determining Crystal 
Perfection” Herglotz (Abstract No. 107) 


the Decomposition Gel.” Sirrine 
(Abstract No. 108) 


10:15 Computation Silicon Crystal 
Profiles with Three Active Impurities” Kolb 
(Abstract No. 109) 


(Abstract No. 109A) 


11:00 A.M.—Recent News Papers. Short abstracts 
these papers will available the meeting 


Electronics—Semiconductors 
Tuesday, Sept. 30, 1958 
Junctions Silicon and Germanium Crystals 
with Smits presiding 


(BALLROOM, Ground Floor) 


2:00 Concentration Profiles Varia- 
ble Diffusion Coefficient and Surface Concentration” 
Worden Waring (Abstract No. 110) 


2:25 and Control Surface Concen- 
tration Diffused Germanium Systems” 
Veloric and Greig (Abstract No. 111) 


2:50 Control during the Diffusion 
Impurities into N-Type Germanium” Barson, 

(Abstract No. 112) 


3:15 Diffused and 
Their Use Transistors” Lesk and 
Coffman No. 113) 


3:40 Control Diffused Silicon Devices 
through Variations Diffusant Surface Concentra- 
tions” Armstrong (Abstract No. 113A) 


4:05 News Papers. Short abstracts 
these papers will available the meeting. 
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Electronics—Semiconductors (cont’d) 
Wednesday, Oct. 1958 

Surface Treatments and Device Technology 

(BALLROOM, Ground Floor) 

9:00 Etching Silicon, II. The Sys- 
Schwartz (Abstract No. 114) 

9:25 Silicon with Aqueous Solu- 
tions and Various Oxidizing Agents” 
Eriksen and (Abstract No. 115) 

Useful Protective Coatings for Semiconductors” 
Flaschen and Pearson (Abstract No. 116) 

10:15 Deposition Metals and 
p-Type Silicon Electrochemical Displacement” 
Turner (Abstract No. 117) 

Harvey (Abstract No. 118) 

11:05 Analysis Diode Characteristics with 
Application Inversion Layer Theory to’ Forward 
Bias Conditions” Root (Abstract No. 119) 

11:30 News Papers. Short abstracts 
these papers will available the meeting 


ELECTROTHERMICS AND METALLURGY 


Monday, Sept. 29, 1958 
Properties Graphite 

with Juel presiding 

(QUEBEC SUITE, First Floor) 
9:30 Mechanical Properties 
Two Commercial Graphites” Green, Jr., 
10:00 Physical Properties Commer- 
cial Graphite from Ambient Temperature 2500°C” 
MacMillan (Abstract No. 121) 
10:30 Short-Time Creep 
Button (Abstract No. 122) 

(Abstract No. 123) 
11:30 Comparison Physical, Electrical, and 
Thermal Properties Graphite with Some Common 
Liggett (Abstract No. 124) 
12:30 P.M.—The Electrochemical Society Luncheon 
the Ballroom, Ground Floor 


Electrothermics and Metallurgy (cont’d) 
Monday, Sept. 29, 1958 
Properties Graphite (cont’d) 
with Stambaugh presiding 
(QUEBEC SUITE, First Floor) 
2:00 Examination Cokes 
and Formed Carbon Bodies” Thomas 
(Abstract No. 125) 
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2:30 Characteristics Low Permeability 

(Abstract No. 126) 

3:00 Conductivity Pre- and Post- 

irradiated Graphite Function Temperature” 

Meyer (Abstract No. 127) 

3:30 P.M.—-“Electrical Resistance Graphite-Graphite 

(Abstract No. 128) 

4:00 Distributions Graphite Proper- 

ties” Hodge (Abstract No. 129) 


Electrothermics and Metallurgy (cont’d) 
Tuesday, Sept. 30, 1958 
Arc Phenomena 
with Charles Sheer presiding 


(QUEBEC SUITE, First Floor) 


9:00 Continuous Transfer Energy 
Materials from Arc Discharge” Holmgren, 
Mead, and Sheer (Abstract No. 130) 

9:25 and around High-Current 
Metallic Arc” Wood (Abstract No. 131) 

9:50 Instability Behavior Low 
Pressure D-C Arcs” Johnson and Itoh 

(Abstract No. 132) 

10:30 Submerged Arc 

Smelting Furnaces Simulated Simple Model” 

Chr. (Abstract No. 133) 

10:55 Behavior Variable Pressure Sys- 

(Abstract No. 134) 

11:20 Transfer Ratio the Argon Plasma 

(Abstract No. 135) 


Electrothermics and Metallurgy (cont’d) 
Tuesday, Sept. 30, 1958 
Arc Applications 
with Johnson presiding 
(QUEBEC SUITE, First Floor) 


2:00 Applications the Carbon Arc 
Image Furnace” Null and Lozier 
(Abstract No. 136) 
2:30 Carbothermic Reduction Magnesium 
Oxide the High-Intensity Arc” Korman, 
Diniak, and Sheer (Abstract No. 137) 
_Harris, Holmgren, Korman, and Sheer 
(Abstract No. 138) 
Furnace Preparation Refractory 
Compounds” Johansen (Abstract No. 139) 
4:10 Beam Vacuum Welding—Devel- 
kamp (Abstract No. 140) 
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Electrothermics and Metallurgy (cont’d) 
Wednesday, Oct. 1958 
Oxidation 
with Tragert presiding 
(QUEBEC SUITE, First Floor) 
Optical Techniques for the Direct 
(Abstract No. 141) 
9:30 A.M.—“The Initial Stage Oxidation and the 
Martius (Abstract No, 142) 
10:00 A.M.—“High-Temperature Oxidation Alumi- 
Gulbransen (Abstract No. 143) 
10:30 the Oxidation Platinum” 
Fryburg and Murphy (Abstract No. 144) 
11:00 the Uranium-Steam Reaction” 
Hopkinson (Abstract No. 145) 


Electrothermics and Metallurgy (cont’d) 
Wednesday, Oct. 1958 
Oxidation; Electric Smelting 
with Haskell, Jr., presiding 
(QUEBEC SUITE, First Floor) 
2:00 Oxidation from Al-Fe 
(Abstract No. 146) 
Seybolt (Abstract No. 147) 
3:00 Studies the Iron-Chromium- 
Aluminum Heater Alloys” Gulbransen and 
Andrew (Abstract No. 148) 
3:30 P.M.—“Experimental Electric Smelting Sili- 
ceous Iron Ore” Viens, Sirianni, and 
Rogers (Abstract No. 149) 
4:00 and Phosphate Slag from Byproduct 
J.U. Campbell, and Wilbanks (Abstract No. 150) 


ABSTRACTS 


the Index Authors the Abstract Number 
the number listed the right-hand column. 


BATTERY 
Abstract No. 


Investigation the Electrochemical Characteristics 
Organic Compounds, Nitroalkanes 


Glicksman and Morehouse, RCA Labs., Radio 


theory based the electron density the vicinity 
reducible nitro group which had been used 
explain the effect substituent groups and their 
position the operating potential aromatic nitro 
compounds has been extended the nitroalkane com- 
pounds. The high theoretical ampere-minute capacity 


5 


the nitroalkane compounds, along with their high 
operating potentials, shows these compounds have 
considerable promise for use cathode materials 
primary cells. 


Abstract 


Investigation the Electrochemical Characteristics 
Organic Compounds, Quinone Compounds 


Glicksman and Morehouse, RCA Labs., Radio 
Corp. America, Princeton, 


study the electrochemical characteristics va- 
rious quinone compounds shows that the cathode 
potential these compounds during current flow 
dependent the type and position substituent 
groups the molecule, the the electrolyte, and 
the nature the quinone itself. Experimental data 
are presented for dry cells containing 2,5-dichloro-p- 
quinone and p-quinonedioxime cathodes coupled 
with magnesium anode. 


Abstract No. 


Fused Salt Relatives the Leclanché Cell: 
Thermodynamic Appraisal 


Wood, Dept. Commerce, National Bureau 
Standards, Washington 25, 


Available thermodynamic data permit the prediction 
many aspects the behavior fused salt cells. 
Such data are used here study cells comprising 
electrode, positive electrode which 
fused zinc chloride containing various concentra- 
tions manganous chloride. Chemical reactions and 
equilibria these cells are considered, and the cell 
potentials are estimated for the temperature range 
350° 500°C. 


Abstract No. 


Studies Depolarizers for Fused Salt Cells 


Selis, McKee, and Bockstie, Jr., Cata- 
lyst Research Corp., Baltimore, Md., and 
McGinnis, Diamond Ordnance Fuze Labs., Wash- 
ington, 

Iron oxides and tungstic oxide have been studied 
depolarizers molten salt cells. The system was 
(1)/depolarizer, Ni. With re- 
action products are the type (FeO). Factors 
affecting depolarization iron oxide include crystal- 

line form, SiO. and content, and porosity. Mix- 

tures yield potentials over 500-mv range. Activation 

and discharge times with WO,-depolarized cells depend 
macroscopic and microscopic shape, 
and degree agglomeration. 
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Abstract No. 


Thermally Regenerative Ionic Hydride Galvanic 


Shearer and Werner, MSA Research Corp., 
Callery, Pa. 

system has been developed which has produced 
electrical energy and which has easily regenerated the 
reactants raising the temperature the product. 
The cell based the electrochemical formation 
ionic hydrides fused halide eutectic. Regeneration 
has been accomplished heating the solution hy- 
dride the eutectic, driving off hydrogen, and floating 
the liquid metal reactant. 


Abstract No. 


Solid Electrolyte Cell for 
Use High Temperature 


Weininger, Research Lab., General Electric Co., 
P.O. Box 1088, Schenectady, 

Miniature cells, have been studied 
150°-550°C. this temperature range the cells have 
the following characteristics: complete conversion 
the consumable silver anode into its electrical equiva- 
lent, open-cell voltage 0.67 short-circuit currents 
ma-hr, power output mw-hr/cell, definite 
activation temperatures obtained selecting suitable 
depolarizers, and indefinitely life below 
those temperatures. 


Abstract No. 


The Silver-Silver Chloride-Chlorine Solid 
Electrolyte Cell 

Smyth, Sprague Electric Co., North Adams, Mass. 

cell has been developed which 
the chlorine furnished the dissociation potas- 
sium tetrachloroiodide, These solid electrolyte 
cells are extremely stable and compact and deliver 
current the microampere range. The properties 
this cell system are discussed terms the electrical 
properties silver chloride and the dissociation chem- 
istry the polyhalide cathode. 


Abstract No. 


Zinc-Mercuric Dioxysulfate Dry Cell 
Samuel Ruben, Ruben Labs., New Rochelle, 


dry cell described which provides some the 
desirable characteristics the mercuric alkaline cell 
while allowing the use inexpensive conventional dry 
cell construction. The system 
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2HgO ZnSO, 2ZnO relatively flat dis- 
charge characteristic obtained within the proper 
limits current density. The cell capacity directly 


Abstract No. 


Oxide Dry Cells 


Morehouse and Glicksman, RCA Labs., Radio 
Corp. America, Princeton, 

oxide, because its high theoretical capa- 
city, flat curve, and low solubility 
neutral solution, shows promise for use cathode 
material when coupled with magnesium anode 
aqueous electrolyte. Magnesium-bismuth oxide 
dry cells have flat operating voltage between 0.90 
and 1.05 over wide range current drains and give 
greater watt-hour capacities per unit weight and 
volume than the commercial Leclanché dry cell. 


Abstract No. 


High Oxidation State Compounds the Groups 
Elements Alkaline Electrolyte 


Morehouse and Glicksman, RCA Labs., Radio 
Corp. America, Princeton, 


Experimental half-cell discharge data are given for 
number compounds the Groups VI-VIII ele- 


ments strongly alkaline NaOH solution, along with 
comparisons between these data and their theoretical 
potentials. Among the compounds studied were those 
the +4, and oxidation states Se, and Te, 
the and states the halogens, manganese 
various oxidation states, and the oxides the Group 
VIII metals. 


Abstract No, 


The Anodic Oxidation Cadmium 


Lake and Casey, Defence Research Chemi- 
cal Labs., Defence Research Board, Ottawa, Ont., 
Canada. 

Electrical properties the anodic films formed 
cadmium caustic electrolytes have been examined 
analysis voltage decay after current interrup- 
tion. The effects current density, time, temperature, 
and electrolyte composition have been studied. 
interpretation the results suggested. 


Abstract No. 


Dependence Rate Oxidation and Reduction 
Croft, Edison Lab., Thomas Edison Industries, 
McGraw-Edison Co., West Orange, 
The rate electrochemical oxidation and reduction 
both cadmium and silver potassium hydroxide 
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electrolyte has been measured function over- 
potential. The rate oxidation cadmium maxi- 
mum overpotentials 18.0 and approximately 
mv. The rate reduction monotonically increas- 
ing function overpotential. The rate oxidation 
silver increases with overpotential, and the rate 
mv. 


Abstract No. 


Textures Electrodeposited Lead Dioxide 


Yasuichi Shibasaki, Dai-machi, Kanagawa-ku, Yo- 
kohama, Japan (Present address: Chemistry Dept., 
Ohio State University, Columbus 10, Ohio) 

gathering, dull smooth, bright smooth, 
fibrous, columnar, rough, and porous textures, are ob- 
tained about electrodeposited lead dioxide. Relations 
among the texture, conditions the electrodeposition, 
and strengths the lead dioxide are obtained from 
lots experiments. The bright smooth lead dioxide 
the strongest, and many conditions from which samples 
this kind were obtained are shown. 


Abstract No. 


Oxygen Overvoltage and Electrode 


Ruetschi, Cahan, and Angstadt, Electric 
Battery Co., P.O. Box 5723, Philadelphia 


Buildup and decay oxygen overvoltage and 
have been studied. Layers the two 
modifications were electrodeposited wires, sealed 
both ends into glass. Initial buildup oxygen over- 
voltage constant current linear with time, and 
decay open circuit logarithmic with time. The 
results are explained the basis generalized 
theory overvoltage. Oxygen evolution proceeds 
under formation activated complexes (“higher ox- 
ides”) which are responsible for large apparent elec- 
trica] capacity. Electrode potentials and 
been measured function and tempera- 
ure. 


Abstract No. 


Ion Exchange Property Manganese Dioxide 


Akiya Kozawa (Present address: Dept. Chemistry, 
Western Reserve University, Cleveland, Ohio) and 
Kumazo Sasaki, Dept. Applied Chemistry, Fac- 
ulty Engineering, Nagoya University, Nagoya, 
Japan 

When manganese dioxide shaken with electro- 
lyte solution, the cation adsorbed and hydrogen ion 
released: ion exchange reaction takes place 
the surface the manganese dioxide. simple method 
based zinc ion adsorption proposed measure 
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the ion-exchange capacity various manganese di- 
oxides. The results have been compared the surface 
area those samples measured the B.E.T. method 
based nitrogen gas adsorption, and fairly good 
relationship was found between them. The mechanism 
the ion exchange correlated with the structure 
surface complex. 


Abstract No. 


Cathodic Reduction Manganese Dioxide 
Alkaline Electrolyte 


Cahoon, Edgewater Development Labs., and 
Korver, Research Labs., National Carbon Co., Di- 
vision Union Carbide Corp., Cleveland, Ohio 

study the mechanism the reduction man- 
ganese dioxide strongly alkaline electrolytes has 
shown that the rather complex process may con- 
sidered occurring three steps. The first the 
simultaneous reduction form and in- 
termediate oxide tentatively identified the 
second step the electrochemical reduction 
form both and the final step the 
chemical and x-ray diffraction analyses cathodes 
various stages reduction are presented. 


Abstract No. 


Silver and Its Oxides 


Dirkse, Dept. Chemistry, Calvin College, Grand 
Rapids Mich. 

review has been prepared the electrochemistry 
the silver oxide electrode. The discussion covers the 
structure and electrochemistry the oxides silver 
and their behavior batteries. 


Abstract No. 


The Oxides and Hydroxides Nickel, Their 
Composition, Structure, and Electrochemical 
Properties—A Review 


Bell Telephone Labs., Inc., Murray Hill, 


The literature the structure, composition, and 
properties nickel oxides and hydroxides has been 
reviewed with special emphasis their relation 
electrochemical processes. addition certain well- 
crystallized compounds, others ill-defined structure 
and nonstoichiometric composition contain nickel 
average oxidation states between two and four. Oxi- 
dation and reduction these compounds does not take 
place the solution but within the solid. Accord- 
ing hypothesis proposed independently Feit- 
knecht and Wynne-Jones and their co-workers, the 
mobile species the proton. this basis, the opera- 
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tion nickel oxide electrodes described involving 
the transport electron holes and proton vacancies 
disordered nickelous hydroxide lattice. 


Abstract No. 
The Manganese Dioxide Electrode 


Vosburgh, Dept. Chemistry, Duke University, 
Durham, 

Recent work the structure and properties 
and the discharge mechanism the electrode are re- 
viewed. Most poorly crystallized forms artificial and 
natural MnO, can now related one another 
the well crystallized natural oxides. Interesting prop- 
erties recently investigated are semiconduc- 
tivity, transformations heating, surface area and 
exchange with radioactive Mn. Recent theories the 
discharge mechanism assume reaction the solid 
phase and involve diffusion the solid. 


Abstract No. 


The Electrochemistry the Lead 
Aqueous Solutions 


Jeanne Burbank, Naval Research Laboratory, Washing- 
ton 25, 

review has been prepared the electrochemistry 
the lead oxide and lead dioxide electrodes. The 
discussion covers the conditions under which each 
the oxides may formed, the regions thermody- 
namic stability, and the conditions under which they 
operate storage battery. 


Abstract No. 
Oxide Electrode Processes Batteries 


Willihnganz, Batteries, Conshohocken, Pa. 


review presented the anodic processes 
batteries. The limitations imposed reaction kinetics 
the application equations which are valid under 
equilibrium conditions are discussed. Factors. which 
may cause electrode operate less than 100% 
efficiency are considered and applied the various 
types 


Abstract No. 


Corrosion the Zinc Electrode the 
Silver-Zinc-Alkali Cell 


Dirkse and Frank Haan, Dept. Chemistry, 
Calvin College, Grand Rapids Mich. 


study has been made the factors that affect 
bring about the corrosion the zinc electrode 
silver-zinc-alkali cell. Cells containing 30% potassium 
hydroxide electrolyte were used and kept room 
temperature. Special attention was centered open 
circuit stand conditions. This corrosion affected 


primarily oxygen and dissolved silver oxides. 
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Abstract No. 
Studies Lead Sulfate Crystals 


Defence Research Chemical Labs., Defence Re- 
search Board, Ottawa, Ont., Canada 

Studies crystallization, measurements zeta po- 
tential, and measurements electrical conductivity 
are presented and discussed. The results throw some 
light the effects foreign ions lead sulfate sur- 
faces acid. 


Abstract No. 


Battery Pastes—Compositions and Characteristics 


Schaefer and Karas, Globe-Union Inc., Mil- 
waukee Wis. 

Four battery grade lead oxides, two leady, two non- 
leady, were examined. method outlined for con- 
struction comprehensive mixing curve relating 
acid concentration, water concentration, cube weight, 
and consistency (penetration). Composition the 
paste various points the mixing curve dis- 
cussed the basis x-ray powder diffraction pat- 
terns and microscopic examination paste samples. 
Characteristics the mixing curve are discussed 
the basis findings. 


Abstract No. 


Reference Half-Cell for Laboratory and 
Industrial Applications 


Cahoon and Oliver, Development Div., Na- 
tional Carbon Co., Div. Union Carbide Corp., 
P.O. Box 6056, Cleveland Ohio 

reference half-cell for both laboratory and indus- 

trial use presented. This unit consists primary 
cell which one the electrodes serves the ref- 
erence element. units utilizing Leclanché cells, the 
electrode the reference element, while the 
electrode serves secondary electrode against 
which the potential the zinc electrode may meas- 
ured readily give the cell voltage. long the 
cell voltage within prescribed limits, the potential 
the zinc electrode maintained near its initial 
value. Design features enable the preparation units 
with resistances low ohms. The construction 
sufficiently enable its broad application 
industrial production and testing facilities where the 
use conventional half-cells precluded. 


Abstract No. 


New Separator for the Aluminum Dry Cell 


Cahoon, Edgewater Development Labs., and 
Korver, Research Labs., National Carbon Co., Di- 
vision Union Carbide Corp., Cleveland, Ohio 

new and improved separator medium for the alu- 
minum dry cell described. provides adhesive 


contact with the anode and satisfactory electrolytic 
contact with the cathode. The method which this 
separator prepared involves new technique which 
described. The separator layer significantly im- 
proves the keeping quality and delayed service per- 
formance the aluminum-manganese dioxide cell. 


Abstract No. 


Morphological Characteristics Nickel Powders for 
Use Sintered Plate Nickel Cadmium 
Storage Batteries 


Army Signal Research and Development Lab., Fort 
Monmouth, 


The relationship the morphological characteristics 
nickel powders plaque porosity, abrasion resist- 
ance, sintering, and impregnating characteristics 
revealed stereoelectron-microscopy, using new 
replica technique. The powders studied include those 
prepared thermal decomposition, electrolysis, and 
chemical precipitation. Unique among the nickel pow- 
ders studied nickel, which exhibits three- 
dimensional dendritic structure with well-developed 
crystal faces. this characteristic which appears 
give the material unique sintering characteristics. 


Abstract No. 


Nickel Cadmium Batteries, Pocket-Type Construction 


During period nearly fifty years, the pocket- 

type nickel cadmium batteries have given exception- 

ally fine service. However, there have been many mis- 

conceptions regarding the cycle life and the charge 

and discharge characteristics. Tests have been run 

life cycles, deep discharges and reverse charges, se- 

ries repeated high-rate discharges, and charges 

low voltage, which show good results and excellent 
voltage characteristics. 


CORROSION—THEORETICAL 
ELECTROCHEMISTRY—BATTERY 


Abstract No. 


Some Observations Films Formed Steel 
Contact with Aqueous Media 
Lab., Washington 25, 
survey made experimental data obtained 
from the reaction iron and steel with aqueous media 
room temperature and 316°C. The reaction was 
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followed measurement the solution and 
microscopic, x-ray, and electron diffraction analysis 
the corrosion product films. study the transforma- 
tion properties the oxide corrosion products involved 
and some data involving the use hydrogen peroxide 
oxygen source are included. 


Abstract No. 


The Cracking Low-Carbon Steel during Heating 
with Aqueous Slurries 


Lab., Washington 25, 


generated corrosion product film 
during corrosion low-carbon steel oxygen-con- 
taining aqueous solutions room temperature. When 
aqueous slurries are heated sealed steel 
capsules 316°C, cracks develop rapidly and pene- 
trate the 0.020-in. capsule walls few hours. This 
phenomenon critically examined and apparently 
form stress corrosion cracking. 


Abstract No. 


The Reaction between Iron and Water the 
Absence Oxygen 


Linnenbom, Naval Research Lab., Washing- 
ton 25, 

The reaction between pure iron and oxygen-free 
water has been investigated 25°, 60°, and 300°C. 
room temperature, the primary product reaction ap- 
pears evidence was found in- 
dicate the presence Formation how- 
ever, occurs readily the iron-water system both 
60° and 300°C. The possibility that this pro- 
duced via formation and subsequent decomposition 
discussed; the conclusion reached that 
the mechanism formation from the reac- 
iron and water cannot definitely decided 

time. 


Abstract No. 


Study Corrosion Films Zirconium and Its 
Alloys Impedance Measurements 


Wanklyn and Silvester, Atomic Energy Re- 
search Establishment, Harwell, Berkshire, England 
The oxide films formed zirconium and some its 
alloys during corrosion steam and water 325°C 
have been studied impedance measurements made 
immersion electrolyte. fall the protec- 
tive character the film accompanied in- 
crease capacity, and measurements the latter 
provide useful method comparing films. The be- 
havior the resistive part the impedance, and the 
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influence frequency and electrolyte conductivity are 
complex, and only partial interpretation can 
given. 


Abstract No. 


Direction Ionic Movement the Anodic Oxidation 
Aluminum 


Lewis and Plumb, Alcoa Research Labs., 
New Kensington, Pa. 


which layers nonporous anodic oxide were tagged 
incorporating radioactive material them, that 
nonporous anodic oxide grows at, close to, the oxide- 
electrolyte interface; concluded that the aluminum 
ion the mobile species. Similar experiments with 
porous oxide may also interpreted terms for- 
mation the oxide the oxide-electrolyte inter- 
face, but this case the interface the bottom 
pores filled with electrolyte. 


Abstract No. 


Radiochemical Method for Measuring the Surface 
Area Aluminum Metal and Powders 


Lewis, Alcoa Research Labs., New Kensington, Pa. 


chemically stripping the oxide film from alumi- 
num with phosphoric-chromic acid mixture, the so- 
lution reacts superficially with the metal forming 
residual phosphoric-chromate film. Using 
tive phosphoric acid component, one obtains the weight 
film deposited. Relating the film weight the geo- 
metric area metal specimen the weight 
powdered specimen, one obtains the specific surface 
area with resolution 10-20A. 


Abstract No. 


Observations the Anodic Oxidation Aluminum 


Research Group the Physics_and 
Chemistry Solids, Cambridge University, Cam- 
bridge, England (Present Address; Alcoa Research 
New Kensington, Pa.) 


The anodic conversion aluminum aluminum ox- 
ide essentially quantitative buffered neutral elec- 
trolyte containing halogen ions. Film thickness 
proportional the voltage gradient. The film contains 
quantity the anion from the electrolyte. The cou- 
lombic transfer during film formation quantitatively 
accounted for oxidation aluminum the triva- 
lent state and liberation oxygen gas. 
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Abstract No. 


The Specific Surface Area Aluminum Determined 
with Continuously Resolution from 


Plumb, Research Group the Physics and Chem- 
istry Solids, Cambridge University, Cambridge, 
England (Present address: Alcoa Research Labs., 
New Kensington, Pa.) 


new technique for studying surface topography 
metals that can oxidized anodically described. 
Coulometric measurements the formation films 
steps small 20A give measure the specific 
area with what may described variable resolu- 
tion from 1000A. Results are compared with work 
described earlier radiochemical technique which 
has resolution about 20A and with optical meas- 
urements made resolutions greater than 1000A. The 
shape surface area vs. resolution curve gives in- 
formation about the topography the surface. 


Abstract No. 


Study the Structure Anodic Oxide Films 
Aluminum 


Stirland and Bicknell, Caswell Research 
Laboratories, Towcester, Northants, England 


The influence the formation voltage the struc- 
ture anodic aluminum oxide films has been studied 
electron microscope and electron diffraction meth- 
ods. has been shown that low formation voltages 
produce amorphous oxide layer, whereas 
high formation voltages produce amorphous oxide to- 
gether with some crystalline -alumina. The location 
this crystalline oxide within the anodic layer 
discussed. 


Abstract No. 


Structure Hydrous Oxides Aluminum 


Tragert, Research Lab., General Electric Co., 
Schenectady, 


The oxidation aluminum water water vapor 
generally produces oxide film which can classi- 
fied the basis the crystalline arrangement the 
oxygen ions. the eleven crystallographically dis- 
tinguishable aluminum oxides, four have been formed 
metallic aluminum; these, three exhibit cubic 
close packing and one exhibits hexagonal close pack- 
ing oxygen ions. shown that the relative pro- 
portions aluminum and hydrogen ions the oxide 
lattice comprise significant parameter evaluating 
the influences temperature, pressure, and electric 
field the crystal structure. 
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Abstract No. 


Effect Stripping Anodized Coatings from 
Aluminum Electrical Resistance 


Walter Beck, Danovich, and Ketcham, Aero- 
nautical Materials Lab., Naval Air Material Center, 
Philadelphia 12, Pa. 


Stripping anodized coatings from aluminum ac- 
tion chromic-phosphoric hydrofluoric-nitric acid 
mixtures was studied surface resistance measure- 
ments, using spring loaded probe electrode and Kel- 
vin bridge circuit. The effect stripping time re- 
sistance was proved statistical analysis sig- 
nificant. Based the surface resistance, tentative cal- 
culations distribution and area pores the coat- 
ing were made and mechanism stripping action 
postulated which was weight loss meas- 
microscopic, and electron microscopic obser- 
vations. 


Abstract No. 


The Aluminum Electrode, The Effect the 
Oxide Film 


Plumb, Alcoa Research Labs., New Kensington, 


technique has been developed for measuring the 
potential initially oxide-free aluminum surfaces af- 
ter different periods oxidation. The potential de- 
creases logarithmic function time exposed 
the atmosphere. The decrease appears direct 
proportion the thickness the film. Oxide films 
form solution well gaseous atmospheres but 
much higher rate. The potential the oxide-free 
surface may obtained extrapolating zero time. 
The effects the oxide films tantalum and copper 
have also been observed. 


Abstract 


The Aluminum Electrode, The Reactions Taking 
Place the Electrolyte-Aluminum Interface 


Plumb, Alcoa Research Labs., New Kensington, 


The technique described the previous paper has 
been used determine the potential oxide-free 
aluminum surfaces with variety electrolytes over 
wide range. The measured potentials may re- 
lated directly the thermodynamic potentials as- 
suming that aluminum ions the double layer dis- 
sociate water into hydroxyl ions and protons. The re- 
sults indicate that the aluminum ion solution has 
anion atmosphere that essentially neutral 
entity. The observed potentials and their variation with 
agree quantitatively with the thermodynamic 
values. 
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Abstract No. 


Films Formed A-C Anodization Aluminum 
Sulfuric Acid Solutions 
Fischer and Consiglio, General Electric 
Co., Schenectady, 


pilot plant for the continuous strand annealing, 
cleaning, degreasing, and anodizing aluminum wires 
has been constructed. The electrolyte 
sulfuric acid. The effects such process variables 
annealing temperature, electrolyte temperature, resi- 
dence time, and current density have been evaluated 
relation electrical and physical properties the an- 
odized coating. Progress date indicates that in- 
sulated electrical conductor suitable for operation 
temperatures possibly much 400°C can 
produced successfully. 


Abstract No. 


Anodic Behavior Aluminum Low Potentials 
Petrocelli, Research Lab., The International Nick- 
Co., Inc., Bayonne, 

Electrode potentials, differential capacity, and anodic 
polarization curves have been determined for alumi- 
num sulfuric acid solutions. shown that the 
anodic behavior the region low potentials 
(—1.0 3.0 S.C.E. scale) follows the relation- 
ship exp (BF). Differential capacity measure- 
ments show that the capacitance inversely propor- 
tional the potential. The analysis the experimental 
data indicates the existence very thin film the 
aluminum this low potential region. 


Abstract No. 


The Flade Potential Iron Passivated Various 
Inorganic Corrosion Inhibitors 


Uhlig and King, Dept. Metallurgy, Massa- 
chusetts Institute Technology, Cambridge, Mass. 


The characteristic potential obtained just before de- 
cay passivity (Flade potential) was measured for 
iron passivated various ways. The Flade potential 
linear with pH, slope 0.059 approximately 
4.5. higher values there some divergence and 
the potentials reach constant value for iron passi- 
vated anodically conc. The standard Flade 
potential (pH for various passivators increas- 
ingly noble the order: nitrite (—0.50v); chromate, 
ferrate, molybdate (—0.54 v); tungstate (—0.61 v); 
and anodic polarization conc. HNO; (—0.64 v). De- 
viations from the average are small, indicating that the 
structure and composition the passive film iron 
largely independent the passivation 


Abstract No. 


The Mechanism Passivating-Type Inhibitors 


Milton Stern, Metals Research Labs., Electro Metallur- 
Union Carbide Corp., Niagara 
alls, 
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passivating-type inhibitor functions producing 
local-action current which anodically polarizes metal 
into the passive potential region. The major factors 
which determine whether particular system will ex- 
hibit passivity are: (a) the reversible potential the 
redox system created the oxidizing inhibitor; (b) 
the electrochemical parameters for reduction the in- 
hibitor the metal surface (exchange current, Tafel 
slope, and limiting diffusion current); and (c) the 
critical anodic current and Flade potential the met- 
al. The amount inhibitor found associated with the 
surface not necessarily related adsorption. Data 
are presented for passivation stainless steel and ti- 
tanium. The mechanism discussed terms vari- 
ous oxidizing agents including oxygen, chromate, mo- 
lybdate, and pertechnetate. 


Abstract No. 


Polarization Hafnium Electrodes 


Norman Hackerman and Lewis Battist, Dept. Chem- 
istry, University Texas, Austin, Texas 


Measurements were made the range 
neutral NaCl and alkaline oxygen- 
saturated NaCl and and air-free the 
Tafel slope for hydrogen evolution was 0.12, while 
air-free NaCl was 0.06. The hydrogen overpotential 
the former was 0.83 and the latter 
0.65 The metal blistered higher current densities. 
the Tafel slope for oxygen evolution was 
0.138 with overvoltage 1.54 but air- 
free NaCl the metal pitted and above 
(anodic). 


Abstract No. 


The Oxygen-Evolution Reaction Gold Anodes, 
Accuracy Overpotential Measurements 


Sidney Barnartt, Research Labs., Westinghouse Elec- 
tric Corp., Pittsburgh 35, Pa. 

The literature data steady-state values oxygen 
overpotential are highly discrepant. The factors affect- 
ing the accuracy the measurements and new cell 
design for improved accuracy with Luggin-Haber 
capillary are described. Current distribution the 
cell, limitations imposed the current efficiency, and 
the drop included the measurement, overpoten- 
tial-time curves constant current density, and the 
accuracy with which Tafel’s equation obeyed are 
presented. 


Abstract No. 


Strain Electrometry and Corrosion, Film 
Properties and Strain Potential 


Henry Eyring, Graduate School, 207 John Park 
Bldg., University Utah, Salt Lake City, Utah 

Measurements the strain transients have been re- 
corded here for several metal electrodes including cop- 
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per, aluminum, zinc, nickel, silver, and iron. The mag- 
nitude the transients function the percentage 
strain are treated extension previous theoreti- 
cal results. found that the transients depend 
the position electrode the emf series and 
the protective nature the film predicted the 
theoretical considerations. addition the above, 
several experiments have been reported concerning 
the effect corrosion inhibitors strain transients. 
Some possible theoretical interpretations are made 
these preliminary results. 


Abstract No. 
Kinetics Ion Motion Anodic Films 


Vermilyea, Research Lab., General Electric Co., 
Schenectady, 

When the electric field film suddenly 
changed, there sudden change current followed 
slower change which occurs over period 
few seconds under most conditions. analysis 
studies these transients and other experiments 
such x-ray diffraction and dissolution behavior 
the film has shown that changes film structure 
accompany changes the temperature and electric 
field within the film. 


Abstract No. 


Growth Oxide Films Copper Single Crystal 
Surfaces Water* 


Jerome Kruger, National Bureau Standards, Wash- 
ington 25, D.C. 

Kinetic studies the growth oxide films formed 
the surfaces copper single crystals contact 
with high-purity water containing oxygen room 
temperature using the polarimetric technique Win- 
terbottom determine film thickness are described. The 
influence crystallographic orientation the reacting 
surface, presence CO., oxygen concentration, and 
stirring rate film growth were investigated. 


*The work supported part the Corrosion Research 
Council. 


Abstract No. 


Formation Calomel Films Mercury Anodes 


Chemistry, Birkbeck College, University 
London, England, and Dibbs, Atomic Energy 
Authority Canada, Ottawa, Ont., Canada 

The anodization mercury aqueous HCl produces 

complex sequence changes the metal-solution 

interface which have been studied means oscil- 

lographic potential/time records under galvanostatic 
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conditions. Except extremely low current densities, 
abrupt transition between polarized and depolarized 
states occurs, marked characteristic and repro- 
ducible potential changes associated with the forma- 
tion, crystallization, and further growth calomel 
monolayer. later stage, two distinguishable kinds 
passive state are attained successively, which cur- 
rent continues flow elevated potentials, perhaps 
alternative mechanisms. 


Abstract No. 


The Performance Zinc, Magnesium, and Aluminum 
Primary Cell Anodes—A Review 


Glicksman, RCA Labs., Radio Corp. America, 
Princeton, 


this paper some the factors involved the 
operation primary cell anode are presented. The 
effect such variables alloy composition, inhibitors, 
pH, electrolyte composition, current density, and type 
service, the performance characteristics zinc, 
magnesium, and aluminum anodes discussed. 


Abstract No. 


The Magnesium Anode Aqueous Solutions, 
Steady-State Behavior 


Chemical Co., Midland, Mich. 


The weight loss the magnesium anode generally 
increases linearly with impressed current rate 
which greater than that expected for ion pro- 
duction the sole anode process. Since this rate 
occasionally too great accounted for Mg* pro- 
duction the only other process, concluded that 
current dependant corrosion process necessary and 

acts. 


Abstract No. 


The Magnesium Anode Aqueous Solutions, 
Transient Behavior 


King and Robinson, Dow Chemical Co., Mid- 
land, Mich. 

The magnesium anode exhibits transient polariza- 
tion (so-called action”) initiating drain. 
The results some studies this phenomenon are 
presented. 


Abstract No. 


Potential-Time Changes Anodically and 
Cathodically Polarized Magnesium 


Hoey and Cohen, National Research Council, 
Ottawa, Ont., Canada 

preliminary study potential-time decay curves 

anodically and cathodically polarized magnesium 
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the d-c current interrupter method 
Double layer and resistance data for polarized 
magnesium buffered aqueous solutions containing 
chloride, bromide, and iodide discussed terms 
the structure the electrical double layer. 


Abstract No. 


New Experimental Technique for the Study 
Films Produced Electrochemical Interfaces 


Cahan and Ruetschi, The Electric Storage Bat- 
tery Co., Philadelphia, Pa. 

Measurements the initial electrical characteristics 
electrolytically produced surface films are frequent- 
complicated the transient nature the interme- 
diate steps. constant current anodizations, these 
transients can investigated the use in- 
terrupter and oscilloscope camera: Instrumentation 
for this purpose discussed, and interrupter cou- 
pled oscilloscope controlled the single elec- 
trode potentials produced, for use with lead electrode 
system, described. 


Abstract No. 


Anodic Films Formed Lead Aqueous Solutions 
Naval Research Lab., Washington 25, 


The films formed lead aqueous media have been 
identified electron and x-ray diffraction, and ex- 
amined light and electron microscopy. The struc- 
tural and chemical nature the deposits determined 
the conditions deposition. the presence air 
oxygen, oxides containing both di- and tetravalent 
lead were formed, depending the the cor- 
rosive medium. high impressed anodic potentials, 
deposits were identified. Discharge PbO: 
films lead and its alloys sulfuric acid solutions 
was observed microscopy result variations 
the physical nature the lead sulfate deposited. 


CORROSION 


Abstract No. 


Corrosion Studies and the Protection Ferrous 
Against Corrosion 
account the work the Corrosion Committee 
the British Iron and Steel Research Association 


Hudson and Stanners, British Iron and Steel 
Research Association, 140 Battersea Park Rd., 
London S.W. 11, England 

The Corrosion Committee has been investigating 
corrosion problems relating ferrous metals since 

1928. Particular emphasis has been laid long-term 
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researches concerned with atmospheric corrosion and 
its prevention means metal coatings and paints. 
the marine field, successful anticorrosive composi- 
tions for ships’ bottoms have been developed. Consider- 
able attention has also been devoted the corrosion 
buried iron and steel. addition, various accelerated 
performance tests for protective coatings have been 
compared. Short-term investigations designed over- 
come specific industrial problems have supplemented 
these researches. The paper concludes with outline 
the Committee’s current research program. 


Abstract No. 


The Oxidation Aluminum and Certain Its 
Binary Alloys Below 450°C 
Dignam, Aluminium Labs., Ltd., Kingston, Ont., 
Canada 
The thicknesses oxide films formed dry oxygen 
were estimated from current-voltage curves obtained 
anodically polarizing the samples with linearly in- 
creasing applied potential. Below 450°C the results are 
agreement with the Cabrera-Mott theory for the 
growth thin oxide films metals. The effects 
certain alloying additions, particular copper and sili- 
con, were also studied comparing polarization 
curves and weight gain data obtained for the different 


alloys. 
Abstract No. 


The Diffusion Oxygen Alpha and Beta Zircaloy 
and Zircaloy High Temperatures 
(Present address: Dept. Chemistry, University 
Massachusetts, Amherst, Mass.), Battelle Mem- 
orial Institute, Columbus, Ohio 
The diffusion rates oxygen alpha and beta Zir- 
caloy and Zircaloy were determined the range 
1000°-1500°C. For Zircaloy the variation the diffu- 
sion coefficients (in with temperature are 
given the equations 
0.196 exp (—41,000 1500/RT) 
0.0453 exp (—28,200 2400/RT) 


The diffusion rates oxygen alpha and beta Zir- 
caloy 1100° and 1400°C are close agreement 
with those for oxygen Zircaloy Diffusion coeffi- 
cients are about times greater than those for nitro- 
gen high-purity beta zirconium. 


There Abstract No. 
Abstract No. 


High-Temperature Sulfiding Iron and Steel 
Hydrogen Sulfide-Hydrogen Mixtures 


Shell Development Co., Emeryville, 
alif. 


Scaling rates pure iron, carbon steel, and series 
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mixtures have been studied over wide range ex- 
perimental conditions. detailed mechanism scaling 
proposed and substantiated studies the chemi- 
cal and physical properties the scales formed the 
various metals investigated. the basis this mech- 
anism, general rate equation derived and used 
the kinetic analysis the experimental data. 


Abstract No. 


Transitions from Parabolic Linear Kinetics 
Scaling Metals 


Shell Development Co., Emeryville, 


brief discussion given mechanisms associated 
with linear scaling kinetics. general rate equation, 
derived the basis model involving scale re- 
crystallization, applied the oxidation aluminum 
and hafnium. shown that single equation satisfies 
the rate curves for these systems over ranges tem- 
perature and scale thickness where two three rate 
equations have been used previously. 


Abstract No. 


Corrosion Research the National Research Council 
Canada Laboratories 


Morris Cohen, Div. Applied Chemistry, National Re- 
search Council, Ottawa, Ont., Canada 


review research done this laboratory since 
World War presented. This includes work the 
fields inhibition and passivity, dry oxidation, and 
electrochemistry. The methods measurement and 
some results are discussed. 


Abstract No. 


Anodic Behavior Copper Phosphoric Acid 


Giles (Present address: Dept. Physics, Univer- 
sity South Carolina, Columbia, C.) and 
Bartlett, Dept. Physics, University 
Urbana, 


The electrochemical characteristics copper anodes 
phosphoric acid solutions have been studied 
observing the make and break transients. The floating 
potential about 0.16 and there are two higher 
characteristic potentials, one 0.00 and one 
0.16 approximately. current-voltage plateau 
observed, upon which the resistance constant. 
Electropolishing found occur two separate re- 
gions voltage, one little above the knee the 
current-voltage curve, and one above 0.8 


The reference electrode was 0.1N calomel half-cell. 
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Abstract No. 


Corrosion Uranium and Uranium Alloys 
Aeration* 


Ward and Waber, Los Alamos Scientific 
Lab., University California, Los Alamos, 
Mex. 

Differential aeration currents have been measured 
0.1 KCl, KNO,, and using record- 
ing vibrating reed electrometer. Concentration effects 
local corrosion processes and film types are noted. 
Electrode potentials, well anodic and cathodic 
polarization values, were measured against 0.1 calo- 
mel electrodes. Values for resistance polarization and 
stirring effects were included. Finally, the effects 
several type ions and buffering are discussed 
function concentration. 


Work done under the auspices the U.S.A.E.C. 


Abstract No. 


General and Intergranular Corrosion Austenitic 
Stainless Steels Used for Evaluation 


Streicher, Engineering Research Lab., Engineer- 
ing Dept., Pont Nemours Co., Inc., 
Wilmington, Del. 

study has been made general and intergranular 
attack produced nitric acid, ferric sulfate-sulfuric 
acid, and copper sulfate-sulfuric acid solutions. Special 
attention has been given the electrochemical action 
the cations encountered these solutions, either 
inhibitors general corrosion corrosion products, 
which may accelerate retard intergranular attack. 
Among the pertinent factors the stainless steels, 
chromium carbides, sigma phase, and grain size have 
investigated their effect intergranular 
attack. 


Abstract No. 


Corrosion Metals Boiling Acids when Contacted 
Noble 


Buck, and Henry Leidheiser, Jr., Virginia In- 
stitute for Scientific Research, Richmond, Va. 

study was made the acceleration the cor- 
rosion metals and the deceleration the corrosion 
titanium (in some cases) boiling hydrochloric 
and sulfuric acids when contacted platinum, iridium, 
rhodium, palladium, ruthenium, osmium, silver, and 
gold. The relative effectiveness these noble metals 
changing the corrosion rate varied greatly with the 
corroding metal. The significance this observation 


was discussed. 
Abstract No. 


Corrosion Mild Steel Alkaline Leaching and 
Grinding Solutions for Uranium Ore 


Rogers and Tingley, Mines Branch, Div. 
Mineral Dressing and Process Metallurgy, Dept. 
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Mines and Technical Surveys, Ottawa, Ont., 
Canada. 

The corrosion comparatively mild steel aqueous 
solutions containing sulfate, carbonate, bicarbonate, 
and (in some cases) chloride was investigated. Under 
certain conditions, pitting corrosion was obtained, the 
pits resembling those observed severely corroded 
equipment uranium ore processing plant. The 
investigation included experiments demonstrating the 
effect aeration and the presence the uranium ore. 


Abstract No. 


Kinetics Germanium Dissolution the Presence 
Electrolytes* 

Harvey and Gatos, Lincoln Lab., Massa- 

chusetts Institute Technology, Lexington,Mass. 


The previous study the reaction germanium 
with water containing dissolved oxygen has been ex- 
tended solutions nonoxidizing electrolytes. For 
given salt the dissolution rate exhibits pronounced 
maximum characteristic concentration. The role 
dissolved oxygen the occurrence this maximum 
has been established, and comparison made be- 
tween germanium and metal-aqueous electrolyte sys- 
tems. The investigation includes effects illumination 
and variations bulk electronic properties. 


* The research reported in this document was supported jointly 
by the Army, Navy, and Air Force under contract with M.L.T. 


Abstract No. 


Kinetic Studies Corrosion Systems, Theory 
Multi-Component Electrochemical Systems 
under Activation Control 


Posey, Oak Ridge National Lab., Oak Ridge, 
enn. 

The absolute rate theory electrochemical reactions 
has been extended the case multi-component 
electrode systems under activation control. partic- 
ular, the application the theory the study and 
interpretation corrosion systems considered. Some 
previous theories corrosion reactions solution 
arise special cases the present treatment and their 
inadequacies and inconsistencies are noted. shown 
that d-c potentiostatic, galvanostatic, and polarization 
measurements yield valuable information the rates, 
mechanisms, and independent simultaneity the in- 
dividual partial processes present complex elec- 
trode systems. 


Abstract No. 


Kinetic Studies Corrosion Systems, The 
Reduction Cupric Ion Passive Stainless 
Steel Electrodes 
address: Dept. Chemistry, San Jose State Col- 
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lege, San Jose, Calif.), Oak Ridge National Lab., 
Oak Ridge, Tenn. 

The reduction cupric ion the surface passive 
stainless steel electrodes aerated, dilute sulfuric acid 
medium has been investigated using potentiostatic, 
galvanostatic, and tracer techniques. The independent 
simultaneity the electrode reactions has been dem- 
onstrated. mechanism advanced for the reduc- 
tion cupric ion the oxide surface. The absolute 
rate theory electrochemical reactions for multi-com- 
ponent systems shown provide quantitative 
interpretation the data. Evidence presented which 
argues against the existence important film po- 
tential the passive oxide layer. 


Abstract No. 


Galvanic Corrosion, II. Effect and Dissolved 
Oxygen Concentration the Aluminum-Steel 
Couple 
Pryor and Keir, Metallurgical Labs., Olin 
Mathieson Chemical Corp., New Haven, Conn. 

The effect pH, dissolved gas composition, and 
deaeration the galvanic characteristics the alumi- 
num-steel couple was investigated. High-purity alumi- 
num cathodically protects steel completely chloride 
solutions within the range 0.2-14.0. The galvanic 
currents and weight losses the aluminum anodes are 
minimum from 4.0 10.0, and are controlled 
oxygen depolarization the steel cathodes. The 
galvanic current fluctuates because the oxide film 
the steel cathode thickening with time erratic 
manner. higher and lower the rate galvanic 
corrosion much greater, independent oxygen con- 
centration, and extremely steady and reproducible. 


Abstract No. 


Corrosion Copper Aqueous Media 


Ives, Dept. Chemistry, Birkbeck College, 
University London, England, and Rawson, 
The Colne Valley Water Co., Watford, Hertford- 
shire, England 

Measurements have been made the rates for- 
mation soluble and insoluble corrosion products 
waters kept equilibrium with known partial pres- 
sures oxygen and carbon dioxide. The dependence 
these rates the partial pressure each gas 
various fixed partial pressures the other has been 
completely explored. Dissolved salts commonly found 
potable waters, concentrations which they are 
present naturally, exert profound effects corrosion 
rates, some them unexpected and opposed ac- 
cepted views. 


Abstract No. 


Tarnishing Reactions Silver Atmospheres 


Smyth and Marjorie Cutler, Sprague Electric 
Co., North Adams, Mass. 
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The tarnishing silver halogen vapors, particu- 
larly iodine vapor, has been studied function 
reaction temperature, halogen pressure, silver purity, 
and concentration foreign vapors the halogen 
atmosphere. The reaction temperature range studied 
was 25°-150°C for reactions iodine and 200° 
bromine and chlorine. pure halogen vapor the re- 
actions follow the familiar parabolic rate expression 
and are proportional the square root the halogen 
pressure. the presence small partial pressures 
water carbon tetrachloride vapor, however, the 
tarnishing rate suppressed and independent the 
tarnish film thickness. 


Abstract No. 75A 


,Oxidation Titanium, Zirconium, and Hafnium 


Wallwork and Jenkins, School Metal- 
lurgy, N.S.W. University Technology, Sydney, 
Australia 


metallographic study the high-temperature 
oxidation titanium, zirconium, and hafnium has 
shown that alterations the rate equations relating 
such processes may associated with the establish- 
ment oxygen diffusion gradients the surface 
layers the metal. The penetration oxygen the 
center the metal specimens has been used explain 
changes scaling observed occur after long periods 
oxidation high temperature. 


ELECTRODEPOSITION 


Abstract No. 


Deposition Titanium, Zirconium, Hafnium, 
Chromium, Vanadium, and Molybdenum from 
Fused Chloride Baths 


Corp., 5810 47th Ave., River- 
ale, 


The electrorefining titanium ultrapure crystals 
from bath containing lower titanium chloride and 
dissolved sodium commercial operation. This type 
bath has been produced for zirconium, hafnium, 
chromium, vanadium, and molybdenum, and produc- 
tion ultrapure metals from crude materials includ- 
ing ferrochromium and ferrovanadium has been car- 
ried out small pilot plant scale. The procedure 
mechanism deposition and product are described. 
The method producing and maintaining the baths 
and the methods determining their composition are 
discussed, particularly with regard confirmation 
the essential presence dissolved alkali metal. 


fal 


Abstract No. 


The Preparation Titanium from 
Salts, Design Laboratory Cells 


Sullivan, Research Dept., Titanium Div., National 
Lead Co., Sayreville, 

The design and function laboratory scale equip- 
ment for the reduction reduced titanium 
chlorides dissolved fused salt melt and the further 
reduction these chlorides metal are presented. 

Modifications simple diaphragmed cell leading 

continuous operation for extended periods, electro- 

refining, diaphragmless type are considered. 


Abstract No. 


Electromotive Series Metals Fused Salts 


Flengas and Ingraham, Mines Branch, 
Dept. Mines and Technical Surveys, Ottawa, 
Ont., Canada 


simple, thermodynamically reversible Ag/AgCl 
reference electrode was constructed silica and used 
equimolar KCl-NaCl melts temperatures between 
650° and 900°C measure the standard electrode 
potentials series metal-metal chloride systems 
The Nernst equation was ap- 
plicable over the concentration range investigated. The 
temperature coefficients the electromotive forces 
were measured and the heats the cells reactions 
were calculated from the data. 


Abstract No. 


Porcelain Reference 
Electrode for Molten Salt Systems 


Labrie and Lamb, Chemistry Div., National 
Bureau Standards, Washington 25, 


reference electrode for use molten salt systems 
described. consists porcelain capsule conduc- 
tive sodium ions, which contained silver 
electrode immersed melt silver chloride and 
sodium chloride. The electrode reversible sodium 
ions. stable, reproducible, and temperature-re- 
versible and can used relatively high tempera- 
tures. The capsule-type construction prevents the salt 
inside the electrode from contaminating the melt 
under study. 


Abstract No. 


Nickel-Aluminum Alloys Formed Electrodeposition 


Dwight Couch and Jean Connor, National Bureau 
Standards, Washington 25, 
Nickel-aluminum alloy coatings were produced 
the electrodeposition aluminum 
posited nickel. The basis metal was steel. The alumi- 
num was plated from fused salt baths operated from 
170° 1000°C and from organic bath operated 
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room temperature. The coatings had hardness 
about 700 Vickers and were much superior nickel 
coatings for the protection steel salt spray tests. 
The oxidation these alloys 1000°C was much 
slower than that pure nickel. Attempts codeposit 
nickel and aluminum from organic type bath 
were not successful. 


Abstract No. 


the Growth and Properties Electrolytic 
Whiskers 


Lab., General Electric Co., Schenectady, 


The electrolytic growth metal whiskers from 
tions containing additives examined, and mech- 
anism for their growth proposed. assumed that 
adsorbed impurity molecules hinder the motion 
atomic steps over crystal surfaces, and also that ad- 
sorbed molecules are incorporated into growing crys- 
tal. quantitative theory the rate growth 
whiskers good agreement with experiment. Prop- 
erties and structures the whiskers are discussed. 


Abstract No. 


Electrodeposition Behavior Trace Amounts 
Copper 
DeGeiso, Dept. Chemistry and Lab. for Nu- 
clear Science, Massachusetts Institute Technol- 
ogy, Cambridge, Mass. (Present address: 
Pont Nemours and Co., Experimental Station, 
Wilmington, Del.) and Rogers, Dept. Chem- 
istry and Lab. for Nuclear Science, Massachusetts 

Institute Technology, Cambridge, Mass. 

Deposition, onto inert electrodes, copper 
amounts insufficient form monolayer takes place 
more readily than predicted using the Nernst equation. 
The undervoltage decreases with increase lattice 
mismatch the copper and the electrode 
The also function the acidity, the 

anion present, and the amount copper deposited. 


Abstract No. 


The Electrolytic Pointing Tungsten Whiskers 


Russo, Soper, and Pei Wang, Sylvania 
Electric Products Inc., Woburn, Mass. 

The electrolytic technique for pointing tungsten 
whisker wires used the fabrication semiconductor 
point contact diodes has been carefully investigated. 
established that the meniscus the electrolytic- 
whisker interface and the elimination gas bubbling 
are important factors for achieving reproducible re- 
sults, and the configuration the points can varied 
desired controlling the pointing conditions. The 
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effect the various factors such the composition 
and temperature the electrolyte, the nature the 
counter-electrode, the power input, and the diameter 
the whiskers discussed. 


Abstract No. 


Radioisotopic Study Leveling Bright Nickel 
Electroplating Baths 


Beacom and Riley, Research Staff, General 
Corp., Box 188, North End Station, Detroit 
Mich. 


addition agent has been 
synthesized and used component bright and 
leveling nickel bath. Investigation autoradiography 
and various counting techniques shows that this agent 
preferentially deposited the high points 
irregular surface, thereby substantiating part 
leveling theory. The radioactive addition also used 
attempt better understand the mechanism 
formation laminations this type nickel deposit. 


Abstract No. 


Electrodeposition Porous Nickel 


National Defence, Defence Research Board, Naval 
Research Establishment, Dartmouth, Nova Scotia 


attempt simplify nickel-cadmium battery 
production, studies the electroforming porous 
nickel were undertaken with view replacing the 
normal sintered plaques. Plaques with 80% 
porosity have been electrodeposited reproducibly from 
Watts-type bath which has been added lamp black 
graphite. When tested battery positives, the best 
plaques showed capacities 70% high those 
sintered nicke! plaques. 


Abstract No. 
Electroplating the Pyrophosphate 


Panikkar and Rama Char, Electrochemistry 
Lab., Dept. General Chemistry, Indian Institute 
Science, Bangalore-3, India 


The pyrophosphate bath has been studied detail 
for the electrodeposition nickel. gives satisfactory 
deposits over wide range operating conditions. 
Potential measurements have been made and the 
throwing power determined. This bath comparable 
the commercial acid baths for nickel plating re- 
spect current density, current efficiencies, and qual- 
ity the deposit. has low nickel content, high 
throwing power, and suitable for plating zinc. 
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Abstract No. 


Electroplating Group IVB-VIB Metals 
Saubestre, Central Research Labs., Sylvania Elec- 
tric Products Inc., Bayside, 

new plating method, the conventional 
step eliminated. Instead, the substrate treat 
cathodically form hydride covered surface, which 
permits good adhesion thin nickel deposits. The 
hydride then removed vacuum bake, followed 
further plating desired. was found possible 
plate over oxide-coated and Nb-Ti alloys, with- 
out need for activation post-plating baking opera- 
tions. The oxide was applied anodizing. 


Abstract No. 


Novel Nickel Plating Process 


Atkinson, Dept. National Defence, Defence 
Research Board, Naval Research Establishment, 
Dartmouth, Nova Scotia 

Following earlier work electroplating alumi- 
num from strongly acid solutions, new process for 
nickel plating aluminum was developed. Adhesion 
values about 5000 psi shear were obtained regu- 
larly, and still better adhesion could result from the 

use proper heat treatment. The process for plating 

nickel aluminum was found surprisingly ver- 

satile. appears have industrial potentialities for 
general electroplating and electroforming operations 


with nickel. 
Abstract No. 


Electroplating Metal Contacts Semiconductors 
Bell Telephone Labs., Inc., Murray Hill, 


Various metals have been plated germanium, sili- 
con, gallium-arsenide, and titanate semiconducting 
ide ceramics. These materials usually have oxide 
layers them which could interfere with the 
intimate contact required between metal and semicon- 
ductor for good adhesion and the desired electrical 
properties. Oxide films and residues from chemical 
etching germanium can removed cathodic 
reduction prior metal deposition many plating 
solutions. Sixteen different metals were plated 
and p-type germanium. Since oxide films silicon 
are difficult reduce cathodically, special techniques 
are required produce adherent electrodeposits 
silicon. “Electroless” nickel used make low- 
resistance ohmic contacts silicon, gallium-arsenide, 
and semiconducting oxides. 


Abstract No. 


Electrodeposition Aluminum Uranium* 
Beach and Faust, Battelle Memorial In- 
stitute, 505 King Ave., Columbus Ohio 
Electroplating aluminum was studied alter- 
nate method for aluminum cladding uranium fuel 
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elements. Uranium electroclad with mils alu- 
minum over 0.5-mil nickel nickel-plus-copper 
electroplate resisted corrosion for more than 100 
boiling water. Hot pressing the electroclad composite 
improved the corrosion resistance. Many the re- 
sults obtained with aluminum electrocladdings paral- 
leled those obtained with wrought aluminum claddings 
uranium. 


* Work performed under AEC Contract W-7405-eng-92. 


Abstract No. 


Electroplating Thorium* 


Beach and Schaer, Battelle Memorial In- 
stitute, 505 King Ave., Columbus Ohio 

method was developed for treating thorium where- 

adherent electroplates most metals can ap- 

plied. The method involves anodic pickling hydro- 

chloric acid and chemical pickling sulfuric acid 

prior plating. Factors affecting the adherence and 


protective quality the electroplated coatings are 
discussed. 


* Work performed under AEC Contract W-7405-eng-92. 


Abstract No. 
Immersion Plating Zircaloy 


Kohan, Armour Research Foundation, 35th 
St., Chicago 16, 

Coatings such metals copper, iron, nickel, and 
tin have been deposited Zircaloy chemical 
displacement from solutions containing low concentra- 
tions acid. The character these coat- 
ings was suitable for subsequent joining methods. Bath 
variables were studied and was found that small 
changes agitation, temperature, and concentra- 
tion greatly affected the coating thickness. Coatings 
thickness one mil were produced this 
technique. 


Abstract No. 
Electrocladding Zirconium with Platinum* 


Institute, 505 King Ave., Columbus 

method which included the use periodic reverse 
plating was developed for electrocladding zirconium 
with sound, pore-free platinum coatings 1.5 mils 
thickness. smoother more protective platinum 
deposit can plated over intermediate diffusion- 
bonded nickel electroplate than can obtained when 
platinum plated directly zirconium. nickel, 


* Work performed under AEC Contract W-7405-eng-92. 
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platinum thickness 0.5-0.75 mil appears adequate for 
corrosion protection boiling HCl. 


Abstract No. 


Chromium Plating Titanium Alloys 


Charles Levy, Watertown Arsenal Labs., Watertown, 
ass. 


Electrodeposited chromium has been applied com- 
mercially available titanium alloys using conventional 
plating techniques. Treatments prior plating in- 
volved dry sandblasting and zinc immersion coating 
process. The adhesion the chromium deposits ap- 
plied these methods was compared with the ad- 
hesion deposits applied methods reported the 
literature. Microscopic examination the bond was 
the principal means this evaluation. 


Abstract No. 


Plated Coating Titanium Gears 


Hyink, Research Div., Western Gear Corp., Lyn- 
wood, Calif. 


The procedures involved electroless plating 
phosphorus-nickel alloy titanium and titanium alloy 
gears are discussed, Included are experimental pre-plate 
preparation methods, the chemistry the electroless 
plating method used, and post plating procedures ap- 
plied produce usable titanium gear after the plated 
coating has been applied. These experimental pro- 
cedures are compliance with contract issued the 

Force. 


ELECTRONICS—SEMICONDUCTORS 


Abstract No. 
Design Thermoelectric Materials for Power 
Generation and Refrigeration 


Heikes, Research Labs., Westinghouse Electric 
Corp., Pittsburgh, Pa. 


elementary discussion thermoelectric power 
generator given order determine those physical 
parameters which enter the materials design problem. 
The present theoretical understanding these param- 
eters then discussed. 


Abstract No. 


Preparation and Thermoelectric Properties 
and Alloys with 

Lougher, Battelle Memorial Institute, 505 King 
Ave., Columbus Ohio 

Details are presented the preparation 
and alloys the compound with carried out 
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modified Bridgman technique. Resistivity, ther- 
moelectric power, and thermal conductivity were 
measured function temperature for various 
specimens. The data show that the lattice thermal 
conductivity reduced substantially in- 
the electrically neutral atoms 
means alloying. The other thermoelectric properties 
are changed only slightly. Effects special prepara- 
tion procedures and specimen fabrication are also 
discussed. 

Supported the Office Naval Research. 


Abstract No. 


Thermoelectric Measurements Low Temperatures 
Pure Physics, National Research Council, Ottawa, 
Ont., Canada 


Recent measurements the thermoelectricity pure 
metals down temperatures low perhaps 0.02°K 
have shown that pure metal such gold may have 
surprisingly large absolute thermoelectric power, 
greater than 0.5°K. therefore appears 
interesting survey the absolute thermoelectric power 
“semiconductor-like compounds” low resistivity 
down low temperatures, since, significantly larger 
thermoelectric powers are found, there may some 
use for such substances thermoelectric cooling 
temperatures lower than those normally considered. 
Measurements are reported compounds such 
which are believed contain intrinsic holes 
the valence band and which should therefore have 
low resistivity even very low tempera- 
ures. 


Abstract No. 
The Use Controlled Solidification Equilibrium 
Diagram Studies 


Westinghouse Electric Corp., Pittsburgh 
Pa, 

will shown theoretically how the use con- 
trolled solidification phase diagram studies enables 
the determination liquidus and solidus surfaces plus 
tie-lines for polycomponent alloy. The method was 
tested determining the liquidus and solidus for the 
pseudo-binary system both the con- 
ventional cooling and heating curve technique and 
the controlled solidification technique. Excellent agree- 
ment was found between the two methods, and parti- 
tion coefficients for Bi, Te, and were determined. 


Abstract No. 100 


Crystal Chemistry and Physical Properties 
Semiconductors 


Mooser, Div. Pure Physics, National Research 
Council, Ottawa, Ont., Canada 


Since Welker’s discovery the semiconducting 
properties the compounds, crystal chemistry 
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has repeatedly and successfully been applied the 
search for new semiconducting materials and even- 
tually led the formulation “valence bond theory 
semiconductors.” this paper the present status 
the chemistry semiconductors reviewed. 
Possible new developments are discussed and will 
follow from this discussion that the near future 
will able predict with some accuracy not only 
semiconductivity but also the parameters determining 
the physical properties semiconductor. Such pre- 
dictions will open new possibilities the field 
semiconductor devices: since they allow choose 
the material best suited for any given application. 


Abstract No. 101 


Inorganic Compounds for Semiconductor Devices 


Cornish, Research Labs., Westinghouse Electric 
Corp., Pittsburgh 35, Pa. 

The most familiar semiconducting compounds pos- 
sess large degree covalent bonding and are com- 
posed nonmetallic Group elements. elements 
from the left side the periodic table are substituted 
for some the Group elements, the compounds be- 
come more metallic and/or ionic. Methods predict- 
ing semiconducting properties become more difficult. 
combination theoretical and empirical rela- 
tions and scheme cataloging the various com- 
pounds, certain trends structures, melting points, 
energy gaps, and mobilities can predicted. Ternary 
and quaternary compounds are treated combina- 
tions binaries. 


Abstract No. 102 


Silicon Carbide Crystal Formation 
Smith, Research Div., Raytheon Manufacturing 
Co., Waltham, 

experiment for making silicon carbide crystals 
unusually good geometric perfection has been per- 
formed using high-temperature pressure vessel. The 
reaction involves only semiconductor-grade silicon and 
carbon-yielding silicon carbide higher resistivity 
than any selected crystals the highest purity com- 
mercial material. 


Abstract No. 103 


Oxidation Indium Antimonide* 


J..Rosenberg, Levine, and Martel, Jr., 
Lincoln Lab., Massachusetts Institute Technol- 
ogy, Lexington, Mass 
The reaction chemically polished, single crystal 
InSb with oxygen yields uniform oxide films. The 
oxidation rate given 


dX/dt 
0.231 exp (--35,500/RT) atm) 
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for temperatures the range, 259°-410°C, pressures 
the range, 2-4000 microns, and film thicknesses, 
the range, 180-1700A. The data are discussed 
terms the Wagner oxidation mechanism. 


* The research reported in this document was supported jointly 
by the Army, Navy, and Air Force under contract with M.LT. 


Abstract No. 104 


Purification Semiconductor Materials 
Chemical Methods* 


Kafalas and Robinson, Lincoln Lab., Massa- 
chusetts Institute Technology, Lexington, Mass. 


The development intermetallic semiconductors 
present seriously handicapped the virtual im- 
possibility obtaining intermetallic compounds 
sufficient purity. This paper deals with several the 
major obstacles involved the chemical purification 
such materials. Methods are discussed for the puri- 
fication gallium and other constituents interme- 
tallic compounds. Conventional methods purifica- 
tion, solvent extraction and electrolysis, are 
re-examined, and the purification reagents dis- 
cussed some detail. 


* The research reported in this document was supported jointly 
by the Army, Navy, and Air Force under contract with M.LT. 


Abstract No. 105 


Stability the Zinc Blende Structure 
Compounds* 


Carol Kolm, Lincoln Lab., Massachusetts Institute 
Technology, Lexington, Mass. 


The stability the zinc blende 
intermetallic compounds has been investigated through 
lattice parameter and energy gap measurements 
combinations InSb with InBi, InSb with GaSb 
with GaBi, and GaSb with Results indicate that 
the instability certain III-V combinations due 
effect. 


The research reported this document was supported jointly 
by the Army, Navy, and Air Force under contract with M.1.T. 


Abstract No. 106 


The Use Bismuth Donor Type Impurity 
Germanium Single Crystals 


George Mortimer, Clevite Transistor Products, Wal- 
tham, Mass. 


Bismuth has been studied N-type doping 
purity for controlling the conductivity single crys- 
tals germanium. was found give extremely 
reproducible results uniform conditions crystal 
growth are maintained. Bismuth was found have 
segregation coefficient approximately 10°. The 
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effective segregation coefficient varied with the rate 
advance the solid-liquid interface during growth. 
The maximum practical concentration bismuth 
germanium determined from resistivity measure- 
at. when introduced from the melt during growth. 
The advantage bismuth over most doping impuri- 
ties for germanium that can used reproducibly 
direct addition the melt without the use 
“master alloy.” The electrical and structural proper- 
ties were found compare favorably with those grown 
with other Group impurities similar techniques. 


Abstract No. 107 


Simple Method Determining Crystal Perfection 


mours Co., Inc., Newport, Del. 

optical analogy leads simple x-ray method 
determining crystal perfection. Although furnishing 
semiquantitative information only, this method can 
considered superior existing ones such etch 
pit counts x-ray rocking curves, because inte- 
grates over large number lattice planes; com- 
bined with the determination the crystal orientation 
since based upon slightly modified Laue back- 
reflection method. 


Abstract No, 108 


Vapor Deposition Single-Crystal the 
Decomposition Gel, 
Sirrine, General Electric Co., Syracuse, 
(No abstract received) 


Abstract No. 109 


Analog Computation Silicon Profiles 
with Three Active Impurities 


Co., Inc., Newport, Del. 


Analog solutions the freezing equation, 


C. = C.k ( M 
for three impurities silicon crystals grown the 
Czochralski technique were calculated. The results 
were plotted resistivity profiles for the first 90% 
the grown crystal. The impurities considered were 


Abstract No. 109A 


Imperfections Silicon 


Taylor, Texas Instruments, Inc., Dallas, Texas 


Investigations the number and types disloca- 
tions and the quantity oxygen present the Dash 
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copper precipitation technique and infrared transmis- 
sion are discussed. Crystals grown from silica cru- 
cible without rotating the seed have fewer dislocations 
and less oxygen. Growth along different crystallo- 
graphic axes produces different dislocation densities. 
Five “types” precipitated lines well-defined an- 
nular rings have been observed and displayed three- 
dimensional models. Oxygen appears influence dif- 
fused copper behavior. 


Abstract No. 110 


Effects Concentration Profiles Variable 
Diffusion Coefficient and Surface Concentration 


Worden Waring, Raytheon Manufacturing. Co., New- 
ton, Mass. 

When the diffusion coefficient doping material 
varies with distance below the semiconductor surface, 
when the diffusion coefficient surface concentra- 
tion varies with time, the resulting concentration pro- 
file the doping material may differ considerably 
from the usual error function complement. Quantita- 
tive results for several processes are presented. 


Abstract No. 111 


Evaluation and Control Surface Concentration 
Diffused Germanium Systems 


Veloric and Greig, Radio Corp. America, 
Somerville, 


Calculations are presented for determination sur- 
face concentrations for diffused impurity layers from 
measurements sheet resistance and junction depth. 
The calculations are for impurity distribution 
using mobility values estimated from Hall data and 
neutron activation analysis. Diffusion impurities 
from solid source shown reliable technique 
for predicting and controlling surface concentration. 
The surface concentration primarily function 
the impurity concentration the source and the tem- 
perature diffusion. 


Abstract No. 112 


Conversion Control during the Diffusion 
Impurities into N-Type Germanium 


Product Development Lab., International Business 
Machines Corp., Poughkeepsie, 

the diffusion impurities into wafers rela- 
tively high-resistivity N-type germanium frequent 
problem the thermal conversion the bulk mate- 
rial. diffusion process described wherein liquid 
layer suitable composition one side wafer 
serves both source the desired diffusant and 
sink for deleterious impurities which contribute 
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thermal conversion. Details the process and the 
control surface concentration the diffusant are 
discussed. 


Abstract No. 113 


Germanium Diffused Minicrystals and Their Use 
and Coffman, General Electric Co., 
Syracuse, 


The diffused minicrystal process involves growing 
onto miniature seed tiny crystal from small melt 
containing both donor and acceptor impurities and 
then heating cause diffusion the impurities from 
the grown crystal into the seed. This yields ger- 
manium drift p-n-p bar-type transistor structure that 
has practical limitations base width for high- 
frequency use and permits great freedom choosing 
emitter, base, and collector impurity concentrations. 


Abstract No. 113A 


Area Control Diffused Silicon Devices through 
Variations Diffusant Surface Concentrations 


Radio Corp. America, Somerville, 


This paper describes how diffused junction areas 
may controlled successive diffusions under con- 
ditions controlled surface concentrations diffu- 
sants. The conditions control are given and typical 
examples cited. Techniques have been worked out for 
reproducible fabrication numerous devices indi- 
vidual wafers silicon. Diodes and both p-n-p and 
n-p-n transistors the single-diffused and double- 
diffused types have been successfully processed this 
way. 


Abstract No. 114 


Chemical Etching Silicon, The System 
HF, H.0, 

Robbins and Schwartz, Semiconductor Engineer- 
ing, Hughes Products, International Airport Sta- 
tion, Los Angeles 45, Calif. 

This paper concerns study the etching silicon 
etchant composition. The reaction mechanisms are 
discussed relation the kinetic data, and compari- 
son made the etching system HF, HNO,, 


Abstract No. 115 


Reactions Silicon with Aqueous Solutions 
and Various Oxidizing Agents 
Eriksen and Baker, Raytheon Manufactur- 
ing Co., Waltham, Mass. 
The reaction silicon with aqueous solutions 
and the following oxidizing agents have been under- 
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taken: potassium dichromate, ferrous chloride, vana- 
dium oxide, and nitric acid. Analyses gaseous prod- 
ucts, coatings, and soluble products have been made. 
The results indicate that rather complicated mech- 
anism governs the reaction. every case there 
evidence that water not inert solvent but enters 
into the reaction. The first attack the silicon 
oxidize the plus-two state the added oxidizing 
agent. Further oxidation plus four accomplished 
other components the solution. 

also shown analysis the reaction prod- 
ucts that the mechanism etching silicon the 
standard solutions changes with concentra- 
tion the components the solutions. 


Abstract No. 116 


New Low-Melting Glasses Potentially Useful 
Protective Coatings for Semiconductors 
Flaschen and Pearson, Bell Telephone Labs., 
Inc., Murray Hill, 

Properties and compositions are given for 
new inorganic sulfide glasses which are fluid the 
temperature range 200°-400°C. They show very low 
permeability gases and water vapor, the 
vacuum-tight seals which are formed between the 
glasses and certain metals. When germanium sili- 
con device coated dipping the molten glass 
harm done the semiconductor, and many in- 
stances improvement electrical characteristics has 
been observed. Exposure glass-coated devices 
100% relative humidity for months causes deterio- 
ration electrical characteristics. 


Abstract No. 117 


Selective Deposition Metals and p-Type 
Silicon Electrochemical 


Bell Telephone Labs., Inc., Murray Hill, 


Antimony, copper, silver, platinum, and gold can 
deposited lapped bright etched silicon elec- 
trochemical displacement solutions containing hy- 
acid. lapped surfaces, metal de- 
posit preferentially the p-side p-n junction. 
the surface bright etched, the results are reversed, 
and metal plates out mostly the n-side. Metal can 
deposited preferentially the p-side bright 
etched silicon p-n junction the surface illuminated 
with strong light. The process shows not only p-n 
junctions but also any abrupt change impurity con- 
centration the surface. The maximum resolution 
multiple junctions bright etched surfaces better 
than microns. 


Abstract No. 118 


Germanium Electrode Behavior* 
Harvey, Lincoln Lab., Massachusetts Institute 
Technology, Lexington, Mass. 
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Steady-state potentials under zero external current 
have been obtained for germanium electrodes 
number aqueous electrolytes. For given solution 
composition the change potential upon illumination 
determined the oxygen partial pressure and the 
bulk electronic properties the germanium. Observed 
photoeffects are related surface recombination ve- 
locities measured situ. 


* The research reported in this document was supported jointly 
by the Army, Navy, and Air Force under contract with M.LT. 


Abstract No. 119 


Analysis Diode Characteristics with 
Application Inversion Layer Theory 
Forward Bias Conditions 


Raytheon Manufacturing Co., Newton 58, 
ass. 


Forward and reverse diode characteristics are ana- 
lyzed the light existing inversion layer theory and 
the space charge generation-recombination theory 
Sah, al. Inversion layer effects are analyzed under 
forward bias conditions and are found capable pro- 
ducing unusually slow current increases for given 
voltage increase the low-voltage region (0.01-0.2 v). 
When the inversion layer stable, current compo- 
nent produced the forward direction which tends 
saturate when the forward bias reaches the inver- 
sion layer surface potential. this component which 
can create region which current increases more 
slowly than would explained exp (qV/2KT) 
Analysis has been applied alloyed and diffused 

iodes. 


ELECTROTHERMICS AND METALLURGY 


Abstract No. 120 


High-Temperature Mechanical Properties 
Two Commercial Graphites 


General Corp., Azusa, Calif. 

High-precision tensile measurements creep be- 
havior, stress-vs-strain properties, and ultimate break- 
ing strength regular-grade and reimpregnated 
H4LM graphite temperatures 2400°C are sum- 
marized, together with similar data (including stress 
relaxation) for specimens stressed torsion tem- 
peratures 2800°C. Young’s modulus measure- 
ments forced flexural vibration temperatures 
2400°C are reported, well linear thermal ex- 
pansion data. Effects specimen orientation the 
molded block and the reimpregnation treatment are 
discussed, and the time strain-rate effects observed 
are interpreted terms thermally activated 
mechanisms. 
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Abstract No. 121 


Some Physical Properties Commercial 
Graphite from Ambient Temperature 2500°C 


MacMillan, University California, Los Alamos 
Scientific Lab, Los Alamos, Mex. 

study has been made the properties in. 
commercial graphite both nominal density 
1.74 and using stock reimpregnated density 
1.80-1.85. This includes compressive strength, dead 
load compressive creep, thermal conductivity, coeffi- 
cient friction, from ambient temperature approxi- 
mately 2500°C. The variation tensile strength from 
point point within the piece has been determined 
ambient temperature. 


Abstract No. 122 


High-Temperature Short-Time Creep Graphite 


Martens, Jaffe, and Button, Jet Pro- 
pulsion Lab., California Institute Technology, 
4800 Oak Grove Drive, Pasadena Calif. 

Constant-load creep tests were run 3500°-5100°F 

some commercial graphites. Specimens in. di- 

ameter in. gauge length were heated helium 

external heater. The creep rate increased continual- 
with temperature; minimum corresponding the 
peak tensile strength 4500°F was not found. 

third stage creep was observed. Elongations 30% 

and density decreases 16% occurred during creep. 


Abstract No. 123 


Measurement Creep Graphite 2500°-3000°C 


Stieber and Stroup, Niagara Development 
Lab., National Carbon Co., Division Union Car- 
bide Corp., Niagara Falls, 

Creep data are presented for several commercial 
grades graphite which have potential application 
very high temperatures. Creep rate expressed 
function tensile load, measured three tempera- 
tures: 2500°, 2750°, and 3000°C. Specimen size some- 
what larger in. diameter in. long) than pre- 
vious work and direct readings the specimen are 
made both temperature and elongation. The appara- 
tus and test methods are fully described. 


Abstract No. 124 


Comparison Physical, Electrical, and Thermal 
Properties Graphite with Some Common 
Reference Materials 


Engle and Liggett, Speer Carbon Co., 4861 
Packard Rd., Niagara Falls, 

The physical, electrical, and thermal properties 

graphite are reviewed. Properties graphite are com- 
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pared with some common ceramics, cermets, metals, 
and alloys. Certain high-temperature characteristics 
graphite and the above materials also are compared. 
Some typical applications graphite are discussed. 


Abstract No. 125 


Photomicrographic Examination Cokes and 
Formed Carbon Bodies 


Thomas, Electrode Div., Great Lakes Carbon 
Corp., Box 637, Niagara Falls, 

Photomicroscopy research tool has been applied 
cokes, carbon aggregates, and solid systems pro- 
cessed therefrom. technique for conducting photo- 
microscopic examinations under reflected polarized 
light reviewed and photographs both the micro 
and macro levels are presented. The influence struc- 
tural differences observed some the aggregate 
materials discussed terms some the proper- 
ties formulated solid systems. The latter include 
many the standard products the carbon industry 
the United States. 


Abstract No. 126 


Some Characteristics Low Permeability Graphite 


Robinson and Mansfield, Niagara Develop- 
ment Lab., National Carbon Co., Division Union 
Carbide Corp., Niagara Falls, 

This paper discusses recently developed types 
graphite having low permeability which have been 
tailor made for applications such liquid metal and 
fused salt nuclear reactors and various high-temper- 
ature chemical applications. The method measuring 
and means expressing very low permeability are 
outlined. The properties these new graphites are 
discussed and their permeability characteristics 
are related pore size and distribution. 


Abstract No. 127 


Thermal Conductivity Pre- and Postirradiated 
Graphite Function Temperature 


Meyer, Brookhaven National Lab., Upton, 


apparatus was developed with which the thermal 
conductivity graphite could measured the tem- 
perature range from 200° 800°C. The thermal con- 
ductivities special grades graphite which have 
been developed for their use liquid metal fuel 
reactor were measured before and after exposure 
irradiation. The radiation exposure 3.6 NVT 
temperature from 360° 390°C has resulted de- 
crease conductivity approximately 50% the 
low temperatures and 10-50% 600°C. These results 
and annealing effects are discussed. 
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Abstract No. 128 


Electrical Resistance Graphite-Graphite Connectors 


Thomas and Whitwell, Electrode Div., 
Carbon Corp., Box 637, Niagara 
alls, 


The electrical conductivity graphite-graphite con- 
nections has been studied conjunction with investi- 
gations number different types pin-to-plate 
connections for mercury cell anodes. Electrical re- 
sistance data for both the interference and threaded 
types joint assemblies are presented and discussed. 
The electrical resistance pressed interference joints 
found decrease within limited range interfer- 
ences beyond which the resistance found increase. 
explanation for this behavior postulated. Data 
showing the change resistance with tightening 
torque for threaded joint assemblies are presented. 


Abstract No. 129 


Typical Distributions Graphite Properties 


Hodge, Electrode Div., Great Lakes Carbon 
Corp., Box 637, Niagara Falls, 


Graphite produced wide variety commercial 
products. The physical properties these products 
very often determine their acceptability for commer- 
cial application. The normal physical properties that 
are measured are: apparent density, electrical resist- 
ance, coefficient thermal expansion, modulus 
rupture, and modulus elasticity. Since one more 
these properties are used evaluate the quality 
each product, the purpose this paper present 
the distribution characteristics these properties 
developed from extensive measurements made 
standard commercial products. 


Abstract No. 130 


The Continuous Transfer Energy Materials 
from Arc Discharge 


Holmgren, Mead, and Sheer, Vitro Labs., West 
Orange, 


The general subject energy transfer materials 
from arc discharge reviewed from the stand- 
point high-temperature chemical processing. com- 
parison made the advantages and limitations 
more less conventional arc furnaces with those 
more recent techniques such the various forms 
fluid stabilized arcs and the high-intensity arc. Models 
the energy transfer mechanism each case are 
described terms the energy balance the arc 
plasma and the electrode boundary sheaths. The 
special problems relating the treatment liquids 
and gases well solids are also discussed. 
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Abstract No. 131 


Pressures and around High-Current Metallic Arc 


Mines, Region Albany, Ore. 


the arc-melting industry there disagreement 
concerning the pressures that prevail the immediate 
vicinity high-current d-c are discharge. one 
hand, claimed that high vacuum (below can 
exist. The opposing view that minimum pressures 
the order higher are necessary sus- 
tain arc discharge mechanisms, and that superficial 
less reflect only the steepness the pressure gradient 
within the arc chamber. This paper advocates and re- 
views reasons for the latter view. The origin and 
order-of-magnitude arc pressures are discussed 
theoretically terms inherent electromagnetic 
compression and plasma liquid-vapor equilibria result- 
ing from gas and vapor evolution. The theoretical de- 
ductions are compared with various experimental 
measurements. Some consequences this reasoning 
are summarized noting the role pressure de- 
termining: (a) modes arc operation and discharge 
cathode-plasma-anode energy partitions, and (d) the 
degassing molten metal. 


Abstract No. 132 


Positional Instability Behavior Low Pressure 
D-C 


Johnson and Itoh, Research Labs., Westing- 
house Electric Corp., Pittsburgh 35, Pa. 


The positional instability tendency reduced pres- 
sure consumable electrode d-c arcs with iron electrodes 
was studied function gas pressure, arc length, 
current, and electrode surface cleanliness and geome- 
try. Results were recorded motion picture film 
which will shown during the presentation this 
paper. was found that arc positional stability 
enhanced decreasing the gas pressure and arc length 
and increasing the electrode surface cleanliness and 
current density. Quantitative relationships for these 
effects are presented. 


Abstract No. 133 


Crater Resistance Submerged Arc Smelting 
Furnaces Simulated Simple Model 


Chr. Bockman, Elektrokemisk A/S, Oslo, Norway 


electrolytic trough technique has been used 
study the effect size and shape the smelting 
crater the ohmic resistance the crater sub- 
merged arc smelting furnaces. The ohminch rule de- 
monstrated and the correct use this rule discussed. 


ed 
| 
| 
18 
| 
je 


Abstract No. 134 
Arc Behavior Variable Pressure Systems 


Morgan and Butler, Metals Research Labs., 

Electro Metallurgical Co., Niagara Falls, 
Several distinct modes arc behavior are induced 
a-c and d-c systems when the ambient gas pressure 
reduced from atmospheric values. General relation- 
ships between the various arc modes, the arc current, 
electrode composition, metal transfer, and the com- 
position the residual gas have been developed. These 
factors have direct bearing the application re- 
duced pressure arcs industrial processes. Color 
are used illustrate the effect specific 
variables. 


Abstract No. 135 


Heat Transfer Ratio the Argon Plasma Jets 


Institute Temple University, Philadelphia, Pa. 
(No abstract received) 


Abstract No. 136 


Some Applications the Carbon Arc Image Furnace 


Null and Lozier, National Carbon Re- 
search Labs., Cleveland, Ohio 
(No abstract received) 


Abstract 137 


The Carbothermic Reduction Magnesium Oxide 
the High-Intensity Arc* 
Korman, Diniak, and Sheer, Vitro Labs., West 
Orange, 
laboratory investigation the vapor-phase re- 
duction magnesium oxide has been carried out 
the tail flame d-c high intensity arc. Thermody- 
namic considerations were used predict approxi- 
mate temperature-dependence for the homogeneous 
reaction, MgO CO. Spectrographic cor- 
relation flame composition temperature was 
used position water-cooled quench plate for prod- 
uct sampling. For %-in. diameter anodes, containing 
slightly greater than stoichiometric fraction car- 
bon, 7-kw arc operating 0.1 atm nitrogen 
yielded product representing 64% reduction the 
oxide with equivalent power consumption 
metal. 


* This work was sponsored by the Combustion Dynamics Branch 
of the Air Force Office of Scientific Research. 


Abstract No. 138 


Arc Decomposition 


Harris, Holmgren, Korman, and Sheer, Vi- 
tro Labs., West Orange, 


developmental pilot line for the arc treatment 
Colorado rhodonite has been built and operated in- 
vestigate the applicability the high-intensity arc 
process the extraction manganese from siliceous 
ores. The rhodonite incorporated into in. diameter 
electrodes the extent 75-85% weight and va- 
porized d-c high-intensity arc operating the 
range 40-60 kw. The arc vaporization effective 
decomposing the manganese silicate content the 
rhodonite into mixture MnO and from which 
the manganese content readily leached. The prod- 
uct collected mixture the respective oxides 
finely particulated form. The effect variations 
significant process variables discussed, and film 
showing the various processing steps presented. 


* This work was sponsored by the General Services Administra- 
tion the Dept. Interior. 


Abstract No. 139 


Arc Furnace Preparation Refractory Compounds 


Johansen, Research Labs., Westinghouse Electric 
Corp., Pittsburgh 35, Pa. 

The development and uses the laboratory arc 
furnace are reviewed briefly. The preparation high- 
purity borides, carbides, nitrides, and silicides 4th, 
and 6th group transition elements means 
laboratory arc furnace recent design described. 
Techniques reacting and fusing the highest melting 
point materials known are reported. The advantages 
and limitations the arc method preparation 
refractory compounds are discussed. 


Abstract No. 140 


Electron Beam Vacuum Welding—Development 
Process 


Wyman and Steinkamp, General Electric 
Co., Richland, Wash. 


Electron beam vacuum welding new develop- 
ment for fusion welding high vacuum. The process 
consists focusing beam high velocity electrons 
which act heat source. The equipment required 
includes vacuum chamber, electron gun, and 
high voltage power supply. operation the electrons 
are accelerated and focused the work pieces 
high voltage potential between the work pieces and 
the gun. Extremely pure atmospheres can obtained 
vacuums and the reactive materials such zir- 
conium, titanium, columbium, and others can 
welded with ease. Consistently high quality welds are 
obtained. The process has been applied most the 
metals used industry, including both the common 
and the rare metals. 


Abstract No. 141 


Special Optical Techniques for the Direct 
Observation Oxidation Metals 
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Majka, Dept. Engineering and Metallurgy, 
Research Foundation, Ottawa, Ont., Cana- 


The design and operation equipment use 
the Ontario Research Foundation for direct micro- 
scopic observation the oxidation process are de- 
The apparatus consists small furnace 
equipped with vacuum system and fitted the stage 
microscope. The following points will dis- 
cussed: optical factors, thermal factors, and metallo- 
graphic factors. 


Abstract No. 142 


The Initial Stage Oxidation and the Problems 
Discontinuous Oxidation 


Martius, Dept. Engineering and Metallurgy, 
‘Ontario Research Foundation, Toronto, Ont., Canada 
Studies the initial oxidation high-purity nickel 
were conducted using the equipment described the 
preceding paper Majka. The experimental 
conditions under which discontinuous oxidation 
nickel observed are reviewed the light the 
evidence discontinuous oxidation other metals 
(iron, copper, iron-nickel, and nickel-chrome alloys), 
its relation purity, dislocation structure, and sur- 
face reactions. The problem the anisotropy the 
oxidation rates discussed and evidence strong 
sented. 


Abstract No. 143 


High-Temperature Oxidation Aluminum 
Water Vapor 


Blackburn and Gulbransen, Research Labs., 
Westinghouse Electric Pittsburgh 35, Pa. 

The rate reaction vapor and 
aluminum greater than that between the metal 
and Mixtures water vapor with either ox- 
ygen hydrogen react with the metal the same 
rate does water vapor Hydrogen blisters are 
the the presence water vapor, 
but none when water absent. Blister 
formation water vapor not detected the metal 


Abstract No. 144 


Kinetics the Oxidation Platinum 


Fryburg and Murphy, NACA Lewis Flight 
Propulsion Lab., 21000 Brookpark Rd., Cleveland 

11, Ohio 
employing electrically heated temperatures 
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from 900° 1400°C and pressures from 
atm. energy activation kcal/mole has been 
obtained from the temperature dependence the 
rate. unusual pressure dependence has been ob- 
served which was found result from the back re- 
flection the volatile the surrounding gas 
molecules: atm pressure, only 0.5% the 
formed escapes from the platinum. 


Abstract No. 145 


Kinetics the Uranium-Steam Reaction. 


Hopkinson, Atomic Energy Establishment, Har- 
well, England (Present address: Research Lab., 
The International Nickel Co., Inc., Bayonne, J.) 

Reaction rates unalloyed uranium with super 

heated steam 160°-1400°C and atm pressure have 
been determined thermogravimetric method. 
880°C the reaction follows linear rate law wit 
maximum rates approximately 300° and 750°C. 
Above 880°C parabolic rate law applies for the first 
60-120 min, after which corrosion linear; the oxide 
formed the initial period gives protection the un- 
derlying metal, and the subsequent linear rate low 
that about 200°C. X-ray diffraction the reaction 
product indicated that uranium dioxide was formed 
over almost the whole temperature range. 


Abstract 146 


Selective Oxidation from Al-Fe Alloy 


Grace, Dept. Metallurgical Engineering, Pur- 
due University, Lafayette, Ind., and Seybolt, 
Lab., General Electric Co., Schenectady, 


The selective oxidation aluminum from 4.8 
alloy was studied with microbalance 
temperatures 700°-900°C. The oxidizing gas was 
damp with dewpoints ranging from —55° 0°C. 
The oxidation product was identified electron dif- 
fraction the crystalline spinel, 800°C 
the parabolic oxidation constant was approximately 
proportional the 1/7th power the gas ra- 
tio, and the experimental energy for the 
over-all oxidation reaction with 0°C dewpoint hydro- 
gen gas was kcal/mole. 


Abstract No. 147 


Selective Oxidation Si-Fe 


Seybolt, Research Lab., General Electric Co., 
Schenectady, 

When silicon-iron heated hydrogen-water mix- 

tures, only silica formed oxidation product. 

There some evidence that the early stages ox- 


idation amorphous (vitreous) film formed. 
However, thicker films were found either low 
tridymite low cristobalite both. The selective 
oxidation data silicon-iron can rather compli- 
cated, and sometimes appears impossible rationalize. 
some temperature regions, notably 800° and 1000°C, 
the data obeyed the familiar parabolic law. However, 
intermediate temperatures, complications were 
noted, some which are probably due the order- 
disorder reaction the silicon-iron solid solution. 


Abstract No. 148 


Oxidation Studies the Iron-Chromium-Aluminum 
Heater Alloys 


Westinghouse Electric Corp., Beulah Rd., Church- 
ill Boro., Pittsburgh 35, Pa. 

The oxidation behavior three iron-chromium- 
aluminum alloys was studied using sensitive weight 
gain techniques. addition, x-ray diffraction meth- 
ods were used determine the crystal structure and 
composition the oxide films. The adhesion charac- 
teristics the oxide film the metal were tested 
strains into the metal oxide system during 
oxidation. 


Abstract No. 149 


Experimental Electric Smelting Siliceous Iron Ore 


Branch, Dept. Mines and Technical Surveys, 
Ottawa, Ont., Canada 

The production pig iron from highly siliceous 
ore was investigated the Department Mines and 

Technical Surveys, Ottawa. The ore was concentrated 

magnetic separation, sintered, and smelted 

250 kva electric arc furnace. The effect the 

ratio the slag pig iron composition, 

iron losses the slag, and energy requirement during 

smelting, was studied considerable detail. 


Abstract No. 150 


Iron and Phosphate Slag from Byproduct 
Ferrophosphorus 


Tennessee Valley Authority, Wilson 
am, Ala. 


process and furnace were developed for convert- 
ing byproduct ferrophosphorus into high-grade iron 
for metallurgical purposes and phosphatic slag that 
might used fertilizer animal-feed supple- 
ment. The process consists continuously smelting 
ferrophosphorus with calcined, siliceous iron ore and 
burnt lime electric furnace. The furnace has 
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two-component lining: walls graphite, which resist 
corrosion molten phosphate slag, and hearth 
magnesite, which resists attack iron low phos- 
content. pilot-plant tests 6.5-ft di- 
ameter 5-ft furnace operated power input 
350 kw, best results were obtained with about 100 
between the two electrodes. The product iron con- 
tained 0.5% and the slag contained 22% citrate- 
soluble The process offers economical means 
for utilizing byproduct ferrophosphorus, the produc- 
tion which greatly exceeds domestic demand. 
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